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the SubjeB will be acceptable 
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Exiftence and Attributes of 
that infinite Bein G.to whom 
your Royal Highnefs hath> no 
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your great Royal Fathe r’i, 

and your Family’! peaceable 
cylcceffion to the Crown and 
Dignity of thefe Realms. 
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i oiirs/V the hearty Rrayer of 

Moft Uluftrious S I-R, 

Your (poyal Highnefs’$ 

moft humble obedient 
Servant ... 

W. Derham. 



Preliminary Difcom 

CONCERNING 

The Sy Hemes of the Heavens, the 
Habitability of the Planets, and a 
Plurality of Worlds : ufeful for the 
reading of the following Book. 

Y (phyjtco-Tbeology ha¬ 
ving met with fo 
quick a Sale as to 
come to a third Itn~ 
preffion before the 
Year was expi red, 

but efpeciaily the follicltations of ma¬ 
ny Learned men, both known and 
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n The Preface. 

unknown, give me great encourage¬ 
ment to fulfil my promife, in fending 
abroad this other Part, relating 
to the 'Heavens: which fhould fooner 
have feen the light, but that I was 
minded not to interrupt the Reader’s 
patience with many Notes (which I 
could not well avoid in my Phyftco- 
'Theology, and which my Rough- 
Draught of this was burthened with) 
and therefore I threw the greatefl part 
of them into the Text' which ne¬ 
cessitated me to tranfcribe the whole. 
And when my Hand was in, I new- 
made fome part of it, and added mi. 
ny new Obfervations of my own, 
which I have lately made with fome 
very good long piaffes I have in my 
hands ; one of Campani’s grinding ; 
and others of Engltjk work, which 
exceed it; but elpecially one of 
Mr. Huygens of about 126 feet, which 

w for goodnefs do furpafs. 

Pi 



The Author’s ObferVations. v| 

O f thefe Obfervations the Reader 
fhould have met with many more 
(and I believe fome of my ingenious 
Friends do expedt more) but that I 
lay under two inconveniences. One 
the want of an open free Horizon, 
my Habitation being furrounded 
much with Trees. The other, and 
indeed the chief, the want of a long 

. Pole, of i oo or more feet, to raile 
my long Glafs to fuch an height as 
to fee the Heavenly Bodies above 
the thick Vapours $ which much ob- 
(cure all Objedls near the Horizon, 
elpecially when viewed with long and 
good Glades. But as I have been 
at confiderable expences already about 
thefe matters, and this I am infor¬ 
med would amount to 80 or 90 L 
I thought it much too great a bur¬ 
then for the yearly income of my 

* Living. 
And therefore if I have not fuffi- 

ciently anfwered the expiations of 
\ : A 4 fbirj£ 
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fome of ray learned and ingenious 
friends, I hope they will excufe me, 
and believe it to be moremy Calami¬ 
ty than Fault that I have done no 
more especially among fuch Planets 
as have advantageoufly prefented 
themfelves, as Saturn particularly hath^ 
whofe 5 or more Satellites it may be 
expected I have feen 3 but I could ne¬ 
ver reach but three of them, and 
they only when there were but few 
Vapours. And as for the Spots in 
Mars and Venus, and their Motion 
round their own Axes, I confefs I 
have not yet had good Views of thofe 
Planets, fince I have had my furniture 
of Glafifes, by reafon of the too great 
diftance of Mrs from the Earth, and 
the proximity of Venus to the Sun, 
and of late the cloudy weather, and 
the fmall altitude which Venus hath 
above the Horizon. But if I can ob¬ 
tain a fufficient Apparatus, and God 
fs pleafed to grant me Life, Health, 

and 
Xti d ^ 



The Author s and others Obfervations. ix 

and Leifure, I hope to compenfate for 
jny defeats. 

But however,what is here wanting 
| in my own, is fufficiently made up 

from the Obfervations of others. Of 
which the learned World hath good 
(lore fince the Invention of the Tele- 
fcope; which as it hath made am¬ 
ple dilcoveries of the Works of God, 
fo hath laid open a new, and a far 
more grand and noble fcene of thofe 
Works than the World before dreamt 
of, and afforded us a far more ratio¬ 
nal Syfteme of the Heavens and the 
Univerfe, than was bef ore entertained. 

And forafmuch as I have frequent 
occafions in my following Book to 
fpeak of, and according to this, and 

! fome offthe other Syftemes, it is ne- 
ceffary I fhould, by way of Preface, 
give fome account of them, to ena- 
ble fuch perfons to read my Book as 
are unacquainted with Aftronomical 
flatters. 

Among 
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A m o N g all the various Sy/lemes, 
I need take notice only of three, 
the Vtoletnasckj the Cojremkan, and the 
flew Syjieme. Of each of which in 
their order. 

Of the Ptolemaick Syjieme. 

In the Ftolemaicl^ Syjieme the Earth 
and Waters are fuppofed to be in the 
Center of the Univerfej next to which 
is the Element of Jir, and next above 
that is the Element of Fire : next that 
theOrb of Mercury 3 then that of Venus, 
than that of the Sun 5 and above the 
Sun’s Orb, thofe of Jupiter and Saturn5 
and above them all, the Firmament ot 
Orb of the Fixt Stars 5 then the Cry- 
ftalline Orbs 3 and laftly the Ccelum 
Empyreum, or Heaven of Heavens. 
All thefe maffy Orbs, and vaft Bo¬ 
dies born by them, are, in this Sy- 
fterae, iuppofed to move round the 
terraqueous Globe once in 24 hours: 

and 



of the UniVerfe. xi 

and befides that, in feme other certain 
periodical times. For the effecting 
of which Motions, they were forced 
to contrive fuch Circles as they called 
Eccentricks and EpicyclecrolTing and 
interfering with one another ; which 
I could not reprefent in fo narrow a 
compafs as Fig. i. is, which is a 
Scheme of this Ptolemaicf Syfleme $ 
which is univerfally maintained by 
the Peripateticf Philofophers. 

Of the Copernican Syfleme. 

The next Syfleme is the Pythago¬ 
rean or Copernican, being invented as 
fome imagine by Pythagoras himfelf. 
But "Diogenes Laertius( i) exprefly faith, 
That Pythagoras's ©pinion was, That 
the World was round, containing the 
flarth in the midfl of it. And by Pliny's 
account (i) of Pythagoras his Diftan- 

(i) Lib. 8. in Pychagor£. 
(z) Nat. Hift. L. 2, C, 21, 22* 
‘ " ces- 
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ces, and Orders of the Planets, this 
feems to have been his opinion. But 
th.t(zmeLaertius{t))zWitms(Philolaus the 
Pythagorean rlw Ttaj K£,>m KuxAoy, 

Wfijbw «7r«r. 01 3, ’bcemv "Xvgp.xMoiov (pa,<nv ; 
to haVe been the firJi that faid the Earth 
was moved in a Circle: but feme fay Hice- 
tas the Syracufian, So Plutarch in his 
Life of "Nurna, fpeaking of TTuma’s 
building The Temple of Vefta, faith, 
he built it round, and that a continual 
fire was kept therein in imitation of the 
figure of the Earth, or rather of the 
whole World it felf, the middle of which 
the Pythagoreans (not Pythagoras) 
take to be the Seat of Fire. 

This Syfteme (whoever was the 
Inventer of it) Copernicus, a Canon ©f 
Tourain reftored about the beginning 
of the i 5 th Century, and was follow¬ 
ed therein by many confiderable men, 

(5) Ibid. ip Philolao* 
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as Rheticus, Mcefilinus, l\eplery (Roth¬ 
man, 'Bullialdus, Lanjberge, Herigomus, 
Schickard, Gajfendus, GaliUo, and 
others. The laft of which, (by the 
ill will and inftigation of Pope Mr&m 
VIII. as’tis fuppofed) had the misfor¬ 
tune to fall under the cenfure of, and 
to have his Copernican Tenets condem¬ 
ned by the Inquifition, and was for¬ 
ced to abjure them. The particu¬ 
lars of which, if the Reader hath a 
mind to fee, he may find them in 
Riccioli’s Jlmageft. (4}. 

According to this Syfteme, 
the Sun is fuppofed to be in the Cen * 
ter, and the Heavens and Earth to 
revolve round about him according 
to their feveral Periods: firft Mercury 
in near 88 days 5 then Venus in fome- 
what above 224 days ; then the 
Earth, with its Satellite the Moon, in 

(4) Lib. 9. Se&. 4. Cap. 40,- 

3^5 
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3657 days 5 then Mars in about 6 87 
days 5 then Jupiter with his four 
Moons in about 433$ days; and lafi- 
ly, Saturn jn fome what above 10759 
days, with his 5 or more Moons re¬ 
volving about him. And beyond 
or above all thefe is the Firmament. 

: \ f ' t ' 7 

or the Region of the Fixt Stars? which 
are all fuppofed to be at equal di* 
fiances from their Center, the Sun. 

This is the Copernican Syft erne, 
which I have given a Scheme of in 
Fig. 1. And fo far as this Syfteme 
relates to the Motion of the Earth, 
and the Sun refting in the Centet, J 
prefer it to the IPtolemaick. Hypothecs 
on thefe Five following accounts. 

1. Becaufe it is far more agreea¬ 
ble to Nature, which never goes a 
round about way, but always ads 
by the raoft compendious, eafy and 
fimple methods. And in the Coper¬ 
nican way, that is performed by one, 
or a few eafy Revolutions, which, in' 

the1 
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the other way, is made the work of 
the whole Heavens, and of many 
ftrange and unnatural Orbs. Thus 
the Diurnal Motion is accounted for 
by one Revolution of the Earth, 
which all the whole Heavens are cal¬ 
led in for, in the other way j So for 
the Periodical Motions of the Pla¬ 
nets, their Stations, Retrogradadons 
and Direct Motions, they are ^fl ac¬ 
counted for by one eafy, fingle Moti¬ 
on round the Sun, for which, in the 
<Ptolemaicf way, they are forced to in¬ 
vent divers ftrange, unnatural, inter¬ 
fering Eccentricks and Epicycles. An 
Hypothefis fo bungling and mon- 
ftrous, as gave occafion to a certain 
King to fay, If be bad been of Gols 
Council when he made the HeaVens, be: 
could have taught him how to have men- 
ded his Work- 

2. As the Copernican is far more eafy 
and agreeable to Nature than the Tto- 

eme, fo it is far more com- 
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pleat, and anfwerable to the various 
Phenomena of the Planets 5 feveral 
of which the Ptolemaic4 Hypothefis 
either very awkwardly folves, or doth 
not at all come up to. I might in- 
ftance here in divers particulars rela¬ 
ting to Venus and Mercury, as why the 
Earth is never between them and 
the Sun, which the Ptolemaic4 Sy- 
fteme gives no tolerable account of, 
and but poor accounts of other of 
their Phaenomena, as alfo of thole of 
$he Moon and the other Planets. I 
might fhew alfo how incoherent and 
improper the Motions affigned to the 
Heavenly Bodies are in the Ptolema- 
ick^ way, as that the Moon flhould 
move round once in a Month, the 
other Planets in fuch and fuch Peri¬ 
ods as are affigned to them 3 the Fir¬ 
mament,or Fixt Stars in 25 or 26000 
years j the Sphere beyond that in 1700 

years 5 the Tenth Sphere in 3400 
years j and the outermoft of all, the 

Primuni 
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Tr'mum Mobile, which moves all the 
reft in only 24 hours. Which are 
Motions, fo unproportional and dila- 
greeable, that are fufficient to fubverE 
the whole Hypothecs. But it would 
be endlefs to enter into a detail of 
fuch incoherences, and improprieties! 
as the ITtolemaick, Syfteme abounds 
with. 

3. The prodigious and inconceive* 
able Rapidity affigned by the Ttcle- 
mdichs to the Heavens, is by the Coper- 
mean Scheme taken off, and a far 
more eafy and tolerable Motion fub- 
ftituted in its room. For is it not a 
far more eafy Motion for the Earth 
to revolve round its o#n Axis in 24, 
hours, than for fo great a number of 
far more maffy, and far diftant 
Globes, to revd'lte round the Earth 
in the fame fpace of tint® ? If the 
Maintained of the Ttolemaiel^ Syfteme 
do objeift againft the Motion of the 
Earth, that it would make us dizzy,. 
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and (hatter our Globe to pieces, what 
a precipitant, how terrible a Rapidi¬ 
ty muft that of the Heavens be ? 
What a Velocity muft the Sun have 
to run its courfe, at the diftance 
of ai or 22 Semidiameters of the 
Earth ? What a Velocity muft that 
of the Fixt Stars, efpecially that of 
the Primum Mobile be, at far greater 
diftances than the Sun is ? 

4. It is an inconteftible argument 
of the Sun being the Center of the 
Planets about him, and not the Earth, 
that their Motions and Diftances refpedt 
the Sun, and not the Earth. For 
with regard to the Sun, the Primary 
Planets have a very due Motion, in 
proportion to their feveral Diftances 3 
that is, Their Motions round the 
Sun, are in fefcjuiplicate Proportion 
to their Diftances from him : but this 
Proportion dotji not hold at all with 
relation to the Earth. But as for the 
Secondary Planets, round Saturn, 
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Jupiter and the Barth, it is very cer¬ 
tain that they have the fame refpedt 
to their Primaries, as thefe Primaries 
have to the Sun 5 that is, The Squares 
of their devolutions are as the Cubes of 
their Vijlances. And as it is very cer¬ 
tain, and vifible that the Secondary 
Planets refpe<5t their Primaries as theif 
Centers, and move round them ; fo 
it is in fome meafure (one would 
think) no lefs certain/ and beyond 
doubt, that all the Primary Planets, 
which have the felf-fame refpedt to, 
and Motion with regard to the Sun, 
as thofe Secondaries have to their Pri* 
maries, that thole Primaries, I fay, do 
move round him as their Center, and 
not about the Earth, to whom they 
have no fuch refpedt. 

5. The laft Argument I fhall alledge 
J for my preference oftheCopernican to the 

PtolemaickSyfteme,is from the greatPari. 
ty and Congruity oblerveable among 
all the works of the Creation * which 

a t have 



have a manifeft harmony, and great 
agreement with one another. 

Thus in our prefent cafe, it is 
manifeft to our fight, that every 
Globe we have any good views of, 
hath fuch like Motions, as thofe are 
which we afcribe to the Earth. The 
Sun indeed being in the Center, is 
as ’twere fixt there, and hath no Pe¬ 
riodical Motion : but yet rhe other 
Motion round it’s own Axis, we can 
manifeftly difcern. And as for all 
the Planets which move round about 
the Sun, they have, as far as’tis po- 
(fible for us to fee them, fuch Moti¬ 
ons as thofe we afcribe to the Earth, 
namely, a Diurnal Rotation round 
their own Axes, and a Periodical 
Revolution round the Sun. And if 
this be manifeft in the other Planets, 
what fihould hinder its being fo in our 
own? Why fliould ours be fingular?. 
Why not be fuppofed to be moved as 
well as the reft, when it is very cer¬ 

tain 
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tain that either it hath thofe Motions, 
or the Heavens have fo ; and (ic is 
far more natural and eafy for the 
Earth to perform them, than for the 
Heavens, as hath been already fhewn. 

Thus having fhewn how far 
more probable the Copemican Syfteme 
is than the Ttolemaidfo far as it re¬ 
lates to the Motions of the Heavens 
and Earth, and the Sun being in the 
Center; it remains (before I proceed 
to the Third and laft Syfleme) that I 
fhouid anfwer fome Objections al- 
ledged againft this Syfteme, partly 
from Scripture, and partly from Thi- 
lofophy and Sight. 

The Objections from Scripture are 
fuch as feem to affert the Immobility 
and Reft of the Earth, and the Mo¬ 
tion of the Sun and Heavenly Bodies. 

The Texts that are brought to 
prove the Immobility and Reft of the 
Earth, are 1 Chron. id. 30. The 
World pall he ft able, that it he not 

a 5 moved 
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moved. The fame is laid, Tfal.^^.x. 
The World alfo is eftablifted, that it can¬ 
not be moved. And fo rhe fame again, 
Tfal.96.10. In T'fal 104. 5. GOD 
is faid to lay the foundations of the Earth, 
that it fhould not he moved for ever. 
And laftly Solomon, Ecclef. 1.4: alTerts 
that The Earth abideth for ever. Like 
to which is that of the f5falmift, Pfal. 
119.90. Thou haft eftablifhed the Earth, 
and it abideth. Thefe are the princi¬ 
pal Texts which feem to aflert the 
Immobility and Stability of the Earth. 

The principal Texts which men¬ 
tion the Motion of the Sun and Hea¬ 
venly Bodies, are fuch as afcribe Ri¬ 
ling, Setting or Standing Hill to them. 
Thus Gen. 19. 23. The Sun was rifen 
upon the Earth, when Lot entered 
into Zoar. And Gen. 15. 17. When 
the Sun went down, and it was darkv, a 
fmoaking Furnace, &c. So Eccl. i. 5. 
The Sun arifeth, and the Sun goetb down, 
and hafteth to the place where he arofe. 

Sq 
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So Bfal. i p. 6. the Sun is faid to 
come out of his chamber like a Bridegroom, 
and to rejoyce as a flrong man to run a 
race. H hat his going forth is from the 
end of the Heaven, and his circuit unto 
the ends of it. Purfuant to which ex¬ 
pressions of the Sun’s moving, it is 
laid alfo to fland f ill, and to go back- 
wards. Thus Jolh. 10. \i, 13. Sun, 
fland thou flill upon Gibeon, and thou 
Moon in the Valley of Ajaion. Jnd the 
Sun flood flill, and the Moon flayed. 
So the Sun flood flill in the midfl of 
HeaVen, and hafled not to go down 
about a whole day And in 2. lying* 
20. 10. and Ifai. 38. 8. the Sun is 
faid to have returned ten degrees back¬ 
ward in one of the places, and that 
its Shadow to have done io in the 
other. 

These are the chief Texts dt 

Scripture, which feem to lye againft 
the Copernican Hypothesis. In anfwer 
to which, this may be faid in gene- 

b 4 rai 
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ral to them all j That fince the de~ 
fign of the holy Writings is not to 
inftru<5t men in Pjhlqfophical, but 
Divine matters, therefore it is not 
neceflary to reftrain the fenfe of thofe 
Texts to the ftridt propriety of the 
Words, but take them to be fpoken 
according to the appearance of things, 
and the vulgar notions and opinions 
which men nav£ of them, not accor¬ 
ding to their reality, or Philofophi- 
cal verity. Thus in divers other in^ 
fiances the holy Scriptures fpeak $ 
and thus even Philofophers them- 
felves fpeak. Yea, the Copernicanj 
themfelves, although they profelTedly 
pwn, and defend the contrary 5 yet 
in vulgar fpeaking in opr prefent 
qale, fay, The Sun rifetfi, fetteth, and 
moveth, &c. making that to be th? 

of the Sun in vulgar diffourfe, 
which they contend to be in reality 
performed by the Earth. And if 

iers, and others did not 
thus 

w ... 
1t » 
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thus exprefs themfelves according tq 
the appearance of things, and mens 
vulgar apprehenfions of them, it 
would need a Comment, and they 
muft explain themfelves every time 
they fpeak, in order tq their being 
underftood. 

i -• • 

Having given this general An- 
fwer, I (hall next confider the parti¬ 
cular Texts themfelves, and fee whe¬ 
ther they necelfarily infer what they 
are brought for the Proof of 

A n d in the firft place, as for the 
Texts brought to prove the Immobi¬ 
lity of the Earth, it is manifeft that 
the Stability of the World, mentioned in 
the three firft Texts, doth not relate to 
the Earth’s ynotion, either Annual or 
Diurnal, but to the Condition, State 
;ind Order of the World inhabiting 
the Earth, particularly the Peace and 
Prosperity thereof. One of our own 
lateft, and moil learned Commenta^ 

J , ; * $s. 1 

tpq 
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tors, the late Bifhop ^Patrich (5) un- 
derftands the Golpel-ftate to be meant 
in the firft and third of the Texts. 
And his Paraphrafe on that in Pfal, 
93, 1. is, He who made the World, will 
fupport that excellent order wherein we are 
fettled 5 Jo that it (hall not be in the pow¬ 
er of man to diflurb what he hath efka- 
blifhed. 

A s for what is faid in Pfal. 104: 
5. it is manifeft that the Pfalmifl is 
there celebrating the Works of Crea¬ 
tion, and that there was a fair occa- 
fion of fpeaking of the Earth’s Reft, 
in relation to its two Motions, as 
any where. But yet even here alfo 
the fecurity and permanency of its 
State is the thing aimed at. The laft 
raoft learned Commentator thus Pa- 
raphrafes on the place C6), Who hath 

(j) See his Commentary on Chron, and his 
Varaphrafe on Pfalms. 

(6) Bifhop Patrick's Paraph, on TfaL 104.- 
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[(tied the majfy Globe of the Earth, e'ven 
in the liquid air, upon fuch firm foundati¬ 
ons, that none of thofe Storms and Tem¬ 
po fis. which beat upon it from without, 
nor any Commotions from within, can ever 
fltr it out of the place he hath fixed for it. 

As for the two remaining places in 
Ecclef. and Tfal. 119. it is plain 
enough that their defign is to fhew 
the Vanity and Inftability of the 
things of this World, that they are all 
more fleeting and uncertain than 
other matters, even than the Earth it 
felf, on which they have their refi- 
dence. In Ecclef. the wife man (who 
had undertaken to prove all things 
here below to be Vanity) begins with 
the State of Man himfelf, and fhews 
that to be more fickle and tranfitory 
than the Earth, on which the various 
Generations of men live, and tq 
which their Bodies do all return again. 
The Generations of men pafs away • 
bpt the Earth abideth for eyer, in the 

fame 
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fame unalterable condition, without 
fuch going and coming, 4s that of 
the Generations of men have. 

I n ffal. 119.90. the Tfalmijl cele¬ 
brates God's Faithfulnefs to all the va¬ 
rious, and fucceeding Generations of 
the World, which he ihews to be as 
conftant and unalterable as the Earth 
it felf, which GOD hath fo efta- 
bliflied, that it abideth through all 
the feveral Generations of men, when 
they at the fame rime are fleeting ancj 
changing. 

Thus it appears that all thofe 
feveral Texts which aflert the Stability 
of the World, or Earth, prove nothing 
againfl: the Earth’s Motion in a Philo- 
fophical fenfe 5 only exprefs fome 
Moral, Theological Truths. 

A n d fo the fame may be faid of 
thofe other places of Scripture, which 
mention the Motion of the Sun and 
other Heavenly Bodies, that fay they 
|Ufe, Set, and perform the Motions 
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which the Copernicans afcribe to the 
Earth, if we fhould take thefe Ex- 
preffions in a philofophical, ftrift, 
literal fenfe, and not as vulgar Ex- 
prelfions, arifing from the appearance 
of things 3 we fhall find that very odd 
and unreafonable Conclufions may as 
Well be collected from thofeSciriptures, 
as the Sun s Motion: as that the Sun 
hath animal Life, Motion, and De¬ 
fire, being faid to aft thefe things it 

a ZD ZD 

felf, to rile, to fet, yea to haft to the 
place of his Rifingj or as the Hebrew 
hath it, to pant after, or eagerly to de- 
ftre it (7). So in Ffal. ip. the ele¬ 
gant Tfalmift giving a poetical de- 
leription of this noble and admirable 
work of GOD, the Sun, faith, GOD 
hath, in the Heavens, made a Taberna¬ 
cle for him 5 as if the Sun had an 
Houfe, a Reffing place provided for 

(7) Anhelavic, inhiavir, vid. Buxtorf% 
Lexicon. 
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him 5 from which he comes daily 
forth with beauty and luftre, as re- 
fplendent as that of a Bridegroom, 
and with the fame ardency, joy, and 
diligence runs his Courfe, as a Cham¬ 
pion doth his Race And laftly his 
Going forth is faid to be from the end 
of the Heaven, and his Circuit to reach 
to the ends thereof 5 as though the 
Heavens had two Extremities, or was, 
as the Ancients fancied the Earth to 
be, a long large Plane bounded by 
the Ocean, under which they imagi¬ 
ned the Sun betook himfelf, and was 
thence faid Tingere fe Oceano, to dip 
himfelf into the Ocean, when he Set. 

And as in thefe places of Scripture 
the Sun is faid to Move 5 fo in the 
other places he is faid to (land ft ill, 
and to go backward. But we fhall 
find that very ^.bfurd concluiions 
would follow the taking thofe Texts 
in a flridt literal fenfe. For in Jofhua 
the Sun is ordered to Jland flill upon 

Gibeon, 
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Gibeon, and the Moon in the Valley of 
Ajalon. But it would be very abfurd 
to take this in a literal fenie, and ima¬ 
gine thofe two great Luminaries were 
confined to thofe two places, other- 
wife than in appearance to the victo¬ 
rious ifraelites. And if fo confide- 
rable a part of the tranfaCtion be 
fpoken according to its appearance, 
why not the whole ? Why might not 
this Station as well be an Arreft of 
the Earth’s motion, as of that of the 
Heavens, if the whole Miracle was 
not (as iome not improbably think) 
effected by means of fome preternatu¬ 
ral Refractions, or extraordinary Me¬ 
teors, 

A n d fo for the Recefs of the Sun, 
or its Shadow in Hezekjah’s cafe, that 
which in appearance feemed to be 
the aCtion of the Sun, is by divers 
learned men thought to have been 
the effeCt of fiich like extraordinary 
Refractions or Meteors, as I mentio¬ 

ned 
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ned in the laft cafe : or if ic was a 
y 

real Recefs $ why not of the Earth,ra¬ 
ther than the Sun and whole Hea¬ 
vens ? 

Thus having anfwered the par¬ 
ticular Texts, it doth not appear that 
the Scriptures oppofe the Copernic an 
Syfi eme, but that thofe paffages which 
feem to do lo, are fpoken more ac¬ 
cording as things appear than as real¬ 
ly they are. For as St. Hieirom faith,- 
(8) Confuetudin'ts Scripturdrum eft-- 
It is the cujlom of the Scriptures, for the 
Htflorianfo to relate the opinion men had 
of many matters, as at that time thofe 
matters were by all people taken to be. 
And in another place (9) There are 
many things in the Holy Scriptures, which 

. are fpoken according to the opinion of the 
time in which they were done, and not 

(&) Hierom. in Matth. C, i:}, 

{9) In Jerem. 28, 
rictofs 
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cording to their reallity. And this is 
no other than what is very reafona- 
ble, and fuitable to the end and de- 
lign of the Holy Scriptures, which, 
as I have faid, is rather to inftruit 
men in Divine and Moral DoHrines, 
than Bhilofophical Truths. And agree¬ 
ably hereto St. Auguftine anfwers this 
Very doubt concerning the Motion of 
the Heavens (9). Some of the Brethren 
(faith he) move a Queftion, whether the 
Heavens /land Jlill or are moved, hecaufe, 
fay they, if they are moved, how is it a 
Firmament ? and if they fhand ftill, how 
do the Stars, which are believed to be 
fixt in them, revolve from Eaft to Weft, 
the Northern Stars defcribing leffer Circles 
near the Bole? — To which, faith he, 
I anfwer, That thefe things do greatly re~ 
quire feveral fubtile and laborious Bedfons^ 
to difcoVer truly whether the matter be Jo, 

(^j'Auguft. de Genefi adLitsram, L. 2.C.10. 

b of 
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or not fo. For the entering upon, and 
difcuffing of which, 1 have neither time, 
neither is it fit it fhould be done to fuch as 
we defire to injlruEl in the way of Salva¬ 
tion, for the neceffary benefit of the holy 
Church. 

Having thus anfwered the 
Objedions from Scripture, I fhall in 
the laft place conlider thofe brought 
from Senfe and Philofophy. 

The Objection from Senfe is,That 
we fee the Heavenly Bodies adually 
to move, and therefore ought to be¬ 
lieve they do fq. But there is no 
weight at all in this, becaufe whether 
we our felves, or the Objed mo- 
veth, it amounts to the fame. As is 
manifeft to any one carried in a Boat 
or Chariot; the Progreffive motion 
of which, produceth the appearance 
of a Regreflive motion in the unmo¬ 
ved Objeds we look upon ; accor¬ 
ding to Firgil’s defcription of Aeneas 

and 
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and his company’s leaving their 
^ort (io). 

jb •' J 

Troyebimnr portu, terretque urbefqut 
recedunt. 

i; e. ©of/? Land and ’Totpns receded when 
ive left oiir port. As for the realm! 
hereof, I fhall refer to the Opticians^ 
particularly the famous Jfypler, tvhd 
in his Optices Jflrmiom. hath defigriedly 
handled this point, 

The Objections from Thildfopb) 
are too numerous to Be diftinCtly art- 
fwered, efpecially luch as feent very 
frivolous, particularly thofe grounded 
6n a fuppolltion 

as 
tability and Incorruptibility of the 
Heavens, for anfwers to ivhieli 
I fhall refer the Reader to Galileo’s 
Syjiem. Mttnd. But for fuch Objects 
ons as feem to have fortie reafon iri 

mUmmdm 

(to) /En'dd.L 2, Can 72. 
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them, thgy are chiefly thefe, That if 
the Earth be moved from W. to E. a 
Bullet (hot Weft ward would have a 
farther Range, than one {hot Eaft- 
ward 5 or if {hot N. or S. it would 
mils the mark 5 or if perpendicularly 
upright, it would drop to the Weft- 
ward of the Gun. That a Weight 
dropt from the top of a Tower, 
would not fall down juft at the bot¬ 
tom of the Tower, as we fee it doth. 
That Birds flying towards the E, 
would be hindered in their Flight, 
but forwarded in flying the contrary 
way 3 with much more to the fame 
parpofe. But not to enter into a De¬ 
tail of Anfwers that might be given 
from the Laws of Motion, and the 
Rules of Mechanicks and Mathema- 
ticks, I {hall only make ufe of the 
molt ingenious GaliUo’s plain Expe¬ 
riment, which anfwereth all or moft 
of the Obje&ions (11). faith 

(x i j Syftem. Mand. Dial. 2. 

he, 

/ 
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he, your felf up with your friend in the 
Great Cabin of a Ship, together with a 
parcel of Gnats and Flies, and other little 
winged creatures, (procure alfo a great 
tub of water, and put Ftjhes therein. 
Hang alfo a Pottle of Water up, to emp¬ 
ty it felf drop by drop into another fuch 
Pottle placed underneath with a narrow 
neck. Whiljl the Ship lies f ill, diligent¬ 
ly ohferve how thofe little winged crea¬ 
tures fly with the life fwiftnefs towards 
every part of the Cabin ; how the Fifties 
fwim indifferently towards all jides 3 and 
how the defending Drops all fall into the 
Pottle underneath. And if you throw any 
thing to your Friend, you need ufe no 
more force one way than another, provided 
the Difiances he equal. And if you leap, 
you will reach as far one way as the other. 
Having ohferVed thefe particulars whilfi 
the Ship lies fill, make the Ship to fail 
with what Velocity you pleafe, and fo long 
as the Motion is uniform, not fluctuating 
this way and that way, you fhall not per- 

I . b 3 ceiye 
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cetve there is any alteration in the afonv 
Jaid effects ■ neither can you from them 
conclude whether the Ship moyeth or ftand- 
tth Jlill. ‘But in leaping, you Ihall reach 
as far on the floor as you did before $ nor 
by reafon of the Ship’s motion, flhall you 
make a longer Leap towards the Boop than 
the Brow, notwitbflanding that whilfi you 
were up in the air, the Floor under your 
feet had run the contrary way to your 
Leap. And if you cafl any thing to your, 
companion, you need ufe no more ftrength 
to make it reach him, if he fhould be to¬ 
wards the Brow, and you towards the 
Boop, than if you flood in a contrary po- 
fition. The Drops flpall all fall into the 
lower Bottle, and not one towards the Boop., 
although the Ship fhall ha\>e run many 
feet, whilfl the Drop was in the air. The 
Fifhes in the Water fhall have no more 
trouble in fwimming towards the forepart 
of the Tub., than towards the hinder part, 
but fhall makeiowards the Bait with equal 

tnefl, on any fide of the Tub. And 
~€ & 
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lafily the Gnats and Flies (hall continue 
their flight indifferently towards all parts, 
and never he driven together towards the 
fide of the Cabin next the Prow, as if 
wearied with following the fwift motion of 
the Ship. And if by burning a few 
grains of Ineenfe, you make a little Smoaf, 
you fhaU perceive it to afcend on high, 
and hang like a Cloud, moving indiffe¬ 
rently this way and that, without any in¬ 
clination to one fide more than another. 
‘The caufe of which correfpondence of the 
Effetts, is, that the Ship’s motion, is com¬ 
mon to all things contained in it, and to 
the Air alfo : I mean when thofe things 
are fhut up in the Cabin: but when they 
are above Deck, in the open Air, and not 
obliged to follow the Ship’s courfe, diffe¬ 
rences more or lefs may arife among the 
forenamed Effects. 

Thus GaliUo by this one Obfer- 
vation hath anfwered the moft confi- 
derable Objections deduced from 
Philofophy againft the Motion of the 

b 4 Earth, 
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Earth. And thus much fhall luffice 
for the Explication and Proof of the 
Coper me an Syfleme, efpecially that part 
of it relating to the Solar Syfleme. 
Which things I have more largely 
than ordinary infifled on, for the fa- 
tisfa<51ion of many that I am fenfible 
doubt of them, and particularly fome 
of my Friends, (and thofe not un¬ 
learned too) who may be apt to read 
my following Book with prejudice 
wherefoever I favour the Copernican 
Notions. 

Of the New Syfleme. 

And now I pafs from the Second 
Syfleme to the Third, which is cal¬ 
led the New Syfleme 5 which extends 
the llniverfe to a far more immenfe 
compafs, than any of the other Sy- 
ff ernes do, even to an indefinite Space 5 
and repleniflies it with a far more 
grand Retinue than ever was before 
aferibed unto it, T P 1 s 
il . , T v w-T -1 3 
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This "New Syfteme is the fame 
with the Copernican, as to the Syfteme 
of the Sun and its Planets ; as may 
be feen by the Scheme of it in Fig. 3. 
But then whereas the Copernican Hy~ 
pothefis fuppofeth the Firmament of 
the Fixt Stars to be the Bounds of 
the Univerfe, and to be placed at 
equal diftance from its Center the 
Sun 3 the Tiew Syji eme fuppofeth there 
are many other SyHemes of Sw/irand 
(Planets, befides that in which we 
have our refidence : namely, that 
every Fixt Star is a Sun, and encom- 
palled with a Syfteme of Planets, 
both Primary and Secondary, as 
well as ours. 

These feveral Syflemes of the 
Fix Stars, as they are at a great and 
fufficient diftance from the Sun and 
us j fo they are imagined to be at as 
due and regular diftances from one 
another. By which means it is, that 
fhofe multitudes of Fixt Stars appear 

to 
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to us of different Magnitudes, the 
neareft to us large 5 thofe farther 
and farther lefs and lefs. 

O f thofe Syftemes of the Fixt 
Stars I have given a rude reprefentati- 
in Fig. 3. together with that of the 
Sun 5 which may ferve to give an 
unskilful Reader fome conception of 
ftate of the Univerfe, although there 
be but little likenefs in it, for want of 
room to lay out all the feveral .Sy¬ 
ftemes in due proportion $ which is 
neceflary to a true reprefentation of 
the matter. 

I n this 3 d Fig. the Fixt Stars with 
their Syftemes (reprefented by little 
Circles about thofe Stars, which 
Circles fignify the Orbits of their re- 
ipedlive Planets) are placed without 
the limits of the Solar Syfteme, and 
the S6lar Syfteme is fet in the Center 
of the Univerfe, and figured as a more 
grand and magnificent part thereof. 
And fo it may be looked upon by us, 
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by rea/bn of its proximity and relati¬ 
on to us. But whether it be really fo, 
whether it be in the Center of the 
Univerfe, and whether among all 
the noble Train of Fixe Stars, there 
be no Syfteme exceeding ours in its 
magnificent Retinue of Planets both 
Primary and Secondary, and other 
admirable Contrivances, is a difficul¬ 
ty,as out of the reach of our Glalfes,fa 
confequently above our ability to fa¬ 
thom, although not at all improba¬ 
ble. But be the various Syftemes of 
the llniverfe as they will as to their 
Dignity, it is fufficient that in all pro¬ 
bability there are many of them, 
even a§ many as there are Fixt Stars, 
which are without number. 

This Syfieme of the Univerfe is 
what, for the moft part, I have fol¬ 
lowed in the enfuing Book, but not 
fo rigoroufly and obftinately, as ut¬ 
terly to exclude or oppugne any other 
Syfteme j becaufe as the Works of GOT) 
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are truly great, and fufficiently mani- 
feft their excellence and magnificence 
in any Syfteme ; fo I was willing to 
{hew the fame in fuch Syftemes as I 
had occafion to fpeakof them in j 
becaufe I would not offend, and 
confecjuently not bar the force of my 
arguments upon fuch Readers, as 
might happen to be wedded to the 
Ariftotelian Principles, or prejudiced to 
the Ptolemaickj or any other Syfteme : 
not that I had my felf any doubts 
about this Netv-Syfteme, but think it. 
to be far the mod rational and pro¬ 
bable of any, for thefe reafons. 

1. Becaufe it is far the moft mag¬ 
nificent of any 3 and worthy of an 
infinite CREATOR : whofe 
Power and Wifdom as they are without 
bounds and meafure, fo may in all 
probability exert themfelves in the 
Creation of many Syftemes, as well 
as one. And as Myriads of Syftemes 
are more for the Glory of GOD, 
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and more demonftrate his Attributes 
than one, fo it is no lefs probable 
than poffible, there may be many be- 
fides this which we have the privi- 

: ledge of living in* *But it is very 
highly probable the matter is fo, by 
reafon 

2. We fee it is really fo, as far as 
it is poffible it can be difeerned by us, 
at fuch immenfe diftances as thofe 
Syftemes of the Fixt Stars are from 
us. Our Glades are indeed too weak 
fo to reach thofe Syftemes, as to give 
us any aflurance of our feeing the 
Planets themfelves, that encompafs 
any of the Fixt Stars. We cannot 
fay we fee them actually moving 
round their refpe&ive Suns or Stars. 
But this we can difeern, That 
the Fixt Stars have the Nature of 
Suns, as I have made probable in 
Book i. Chap. 2. As alio that there 
are fomething very like unto, if not 
actually Planets, which fometimes 

appear 
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appear and difappear in the regions 
of the Fixt Stars 3 as I have fhewri 
in my difeourfe of tiew Stars Book 2; 
Chap. 3 * 

But befides what I have faid there, 
I have this farther to add from fome 
late obfervations I have made fince 
my writing that part of my Book j 
and that is, That the Galaxy being 
Well known to be the fertile place of 
Tieip Stars, the region in which they 
commonly appear, I am much incli¬ 
ned to be of opinion, that the White- 
nefs there is not caufed by the bare 
Light of the great number of Fixe 
Stars in that place, as hath common¬ 
ly been thought, but partly by theif 
Light,and partly (if not chiefly)by the 
Reflections of their Planets 5 which 
ftop and refleCt, intermix and blend 
the Light of their refpeCtive Stars or 
Suns, and fo eaufe that Whitenefs the 
Galaxy prefents us with 3 which hath 
father the colour ©f the Reflected 

Light 
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Light of our Moon, than the Prima¬ 
ry Light of our Sun. 

And that there are Planets enough 
; for this purpofe,, I fufpedt, becaufe I 

have fome reafons to imagine that 
there are many more New Stars in 
the Milky Way, than have ever yet 
been taken notice of, and that many 
of thofe prodigious numbers ofTe- 
lefcopical Stars vifible there, are of 
the number of New Stars or Planets, 
and not of Fixt Stars only. This 
Sufpicion I have for fome time had, 
but efpecially lately from my Views 
of the "New Star that now begins to 
difappear in the Swans Neck. Which 
gave me occafion to infpedt fome o- 
ther parts of that Conftellation, mod 
parts of which are well replenifhed 
with a numerous train of fmall Stars. 
Amongft which, fometimes me- 
thoughts more have prefented them- 
felves through one and the fame Glals, 
and fometimes I have mift fome f 
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thought before I faw: and Sometimes 
alfo methoughts I hate feen them, 
nearer to, and fometimes farther off 
thole Stars that did conftantly prefent 
themfelves. Brit as thefe things are 
to my felf novel, and what I confefs 
I have rather Suspicions of than Cer¬ 
tainty, I fltall refer them to the fu¬ 
ture Obfervations of my felf, and 
others, for their Confirmation 5 es¬ 
pecially becaufe thole Approximate 
ons and Receffes of fome of the lit¬ 
tle Stars I Spake of, fuit not with the 
Oblervations of fome very eminent 
Aftronomers. 

These Obfervations as they 
will open to us a New, and admira¬ 
ble Scene of the Heavens (if it be as 
I imagine) fo I earneftly recommen¬ 
ded the Enquiry into it to fuch as 
delight in thofe matters. For the doing 
of which, I cenceive it may be fuffh 
cient, and the eafieft courfe, to make 
the Obfervations in fome one part of 

ft 



of the Milky-Way, as in fome part 
of theSWa, as much or a little more 
than falleth within the Compafs of 
theTelefcope yOumakeufe of, which 
was the way I pra&ifed, and that 
part of the Heavens, in which 
I obferved. All the Stars that fall 
within this Area, an exadt Map muft 
be taken of, which will fhew when 
any Variations happen. And for ta¬ 
king in the larger Area of the Hea- 
Vens, a Glafs of 6 or 8 feet is furnci- 
ent, and rather better for the purpofe* 
than longer GlafTes, which take in lefs* 
and are more troublefome in ufing. 

Hav i n g thus reprefented the 
State of the Unrvcrfe according to the 
New Syfteme of it, the ufual Queftion 
is, what is the life of fo manp Pla¬ 
nets as we fee about the Sun, and fo 
many as are imagined to be about 
the Fixt Stars ? To Which the anlwef 
is, That they are Worlds, or places 
of Habitation , which is concluded 
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from their being habitable, and well 
provided for Habitation. This is 
pretty manifed in our Solar Planets, 
from their being opake Bodies as our 
Earth is, confiding in all probability 
of Land and Waters, Hills and Val¬ 
leys, having Atmofpheres about them, 
Moons minifiering unto them, and 
being enlightened, warmed and in¬ 
fluenced by the Sun, whofe yearly 
Vifits they receive for Seafons, and 
frequent Returns for Days and Nights. 
All which particulars are fully treated 
of in the following Book, and need 
not therefore to be anticipated here. 
Only there is one thing, which for 
want of fufticient Obfervations, I 
could not fo fully fpeak of as 1 would; 
and that is concerning the Seas in the 
Moon, in Book 5. Ch. 4. Note 1. 
whofe very exidence Mr. Huygens 
(11) denies, faying, Mar turn \>ero fi- 

(y 1) Cofmotheoros. p. x 14. 
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inilitudinem illic nullam reperio, See. i. e. 
In the Moon 1 find no Ukenefs of Seat, 
although Kepler arid mojl others dre of d 
different opinion. For thofe Vaft plane 
Regions, which are much darker than the 
Mountainous parts, and are commonly ta¬ 
ken for Seas, and bear the names of Of 
ceans 5 in thofe Very places, Viewed with 
it long Felefcope, I find little round Cavi¬ 
ties, with Jbadows falling within them 3 
which cannot agree with the Surface of 
the Sea : as alfo thofe Very large Fieldsy 
when carefully viewed, do not prefent us 
with d Superficies altogether equal. Where¬ 
fore thefe cannot be Seas, but are fuch 
places ds con fife of a Ufs bright matter 
than that which is in the more hilly parts, 
but in which alfo there are fome places 
brighter than others. Thus the mod 
ingenious Mr. Huygens, who' then 
proceeds to fhew that there are nei¬ 
ther Rivers, Clouds, Air, or Vapours. 

But that there ate Seas, or great 
Collections of Waters, and confe- 
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cjuently Rivers, Clouds, Air and 
Vapours in the Moon, I {hall make 
out from fome of my own Views and 
Obfervations$ many of which were 
made with Mr. Huygens’s own long 
Glafs before mentioned: through 
which, and all other long Glaffes, 
inflead of imagining the Lunar Spots 
to be unlike Seas, I have always 
thought them to look more like Seas, 
than through fhort Glaffes. 

It is true indeed that in thofe Spots 
we take to be Seas, there are fuch 
Cavities as Mr. Huygens fpeaks of, or 
rather Mountains with fhaded Cavi¬ 
ties in them, as alfo fome parts lefs 
dark than others. Thus in the 
Southerly parts of the Lunar Euxine 
and Mediterranean, in the Sinus Sirbonis, 
the Egyptian, and divers other Seas, 
there are feveral fuch parts that ap¬ 
pear more luminous than others* 
lome having the appearance of Rocks 
and Iflands, fome of large Shallows* 

• ; parti* 
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particularly towards the Shores, and 
efpecially in the Seas bordering on 
the Continents, fuch as the great 
Southern Continent of the Lunar 
Jigypt and TaUjline. But this is no 
conclufive argument of thofe Darts 

O 1 

not being Seas 5 becaufe they may be 
Seas having many Iflands and Shal¬ 
lows in them. But then in other 
parts, and even in fome parts of thefe 
laft named, the Spots appear darker, 
gnd with but few of thole Eminences 
or Iflands, thofe brighter or (hallow 
parts. Thus the Northerly Buxine, 
and Mediterranean, the Talus Moeotis, 
and many qther of thofe Lunar Seas 3 
few of thole parts that have the a|~ 
pe<5t of Iflands or Shallows are to be 
difcerned in them, only one here 
and ano her there at considerable 
diftances from one another. 

And in this very manner I doubt 
not our terraqueous Globe would 
appear, if viewed at the Moon, or 

c l & 
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at fome ipales aloft. We fhould 
there perceive our deep Oceans 
would be of a darker colour, 
like the darker Spots of the Moon $ 
and the fingle Ifles of St. Helena 
and Jfcenjion, and the more nume¬ 
rous ones of Ladrones, Canaries, Azo ¬ 
res. &c. to have the fame appear? 
ance that the few fcattered luands 
have in the deeper Lunar Seas: and 
our Shallow Seas with their numerous 

' f , «* ' i t 

Rocks and Iflands difperfed about 
them, efpecially towards the Conti-, 
nents, would look as tjiofe in the 
Moon do. 

That a Reader unacquainted 
with the Geography of the Moon, 
may apprehend what I have faid herg 
and elfewhere, concerning the Parts 
and Appearances of the Moon, I have 
jeprefented them in Fig. to.and i t. 
In Fig. i o. the Face of the Full-Moon 
is reprefented, its bright and dark 
parts^ with moft of the Names given 
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f) 

them by Hcvelius, whofe Lunar Geo¬ 
graphy is juftly the moft followed. In 
Fig. i i. I have represented the ap- 
>earance of the Moon’s Edge on this 
.aft NoV. 4. 1714. foon after the 
Quadrature, for the explication of 
what is faid concerning the Evennefs 
of the Surface of the Lunar Spots in 
B. 5. Ch. 4. Note t. It may be there 
obferved that the Surfaces of all the 
Seas appear ftrait and level, only the 
top of here and there a Rock or 
Ifland prefents it fell at a fmali dir 

ftance. Thus the Surface of the 
Hyperborean Sea between a and b ap¬ 
pears level, although through a Te- 
lefcope, that Sea looks but like1 a 
great Lake or Marih. So do the 
parts of the Mediterranean from e to i, 
except when they are interrupted by 
Rocks or Land,as they are at h'.'v and d. 
At the laft of which places, begins a 
ridge of Hills encompafiing the Nor¬ 
thern part of the Mediterranean which 

e 4 make§ 
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makes a pretty fhew in theTelefcope, 
And now confidering how ac- 

complifhed the Moon, and all the 
other Planets are for Habitation, how 
folemn an Apparatus is in them for 
this fervice : and confidering alfo 
that thefe Accoutrements relate to 
their refpedliye Planets only, and in 
all probability are of little or no ufq 
to our Earth 3 with great reafon 
therefore the Maintainers of the new 
Syftcme conclude thofe Planets, yea 
all the Planets of the Sun and of the 
Fixt Stars alfo, to be habitable Worlds 3 
places as accommodated for Habitati¬ 
on, fo flocked with proper Inhabitants. 

But now the next Queftion com¬ 
monly put is what Creatures are they 
inhabited with £ 'But this is a diffi¬ 
culty not to be refolved without a 
Revelation, or far better Inftruments 
than the World hath hitherto been 

v y, ' 

acquainted with. But if the Reader 
fhould have a mind to amufe him- 

> • r v r *■ } ’fc V ‘ V 4 i t ? v' V i .. ).» ' ' r t *>% 
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feIf with probable Gueffes about the 
Furniture of the Planets pf our So¬ 
lar Syfteme, what Countries his pro¬ 
bable are there, what Vegetables are 
produced, what Minerals and Metals 
are afforded, what Animals live there, 
what Parts, Faculties and Endow¬ 
ments they have, with much more 
to the fame purpofe; he may find a 
pleafant entertainment enough in the 
great Mr. Chrtjlian Huygens’s Cofmo- 
theoros. To which I {hall refer him, 
rather than give either him or my felf 
any farther trouble about thefe mat¬ 
ters, which are meerly conjectural. 

Thus having, for the lake of the 
Unskilful Reader, given an account 
of the three Syfi ernes principally con¬ 
cerned in the following Book, and 
having alfo for the fake of the Doubt¬ 
ing Reader, infilled more largely 
than ordinary upon the two laft of 
thole Syftemes, little remaineth for 
the putting an end to this long Pre- 
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face, but to make my Excufe (if it 
needs any) for aligning the Diarne- 
ters and Diftances of the Heavenly 
Bodies in Englifh miles, rather than 
other larger Meafures, which would 
perhaps have come nearer the truth. 
But this was alfo for the fake of fuch 
as are not very converfant in Aftro- 
nomical matters and Dimensions : 
who can better underftand you, when 
you fay, It is fo many miles, than 
io many Degrees, Minutes, or Se¬ 
conds, or Semidiameters of the Earth 
or other Planets 

And now for a Conclufion, I 
fhall only intreat all my Readers to 
joyn with me in their earneft Prayers, 
that as this Work is deiigned for the 
good of Mankind, particularly for 
the Conviction of Infidels,for the Pro¬ 
motion of the Fear and Honour of 
GOD,and the cultivating of true Reli- 
gton, io it may have its defired Efted. 
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H E T/dlmijl faith, (i) 
The HeaVens declare the 

Glory of G 0 T>; and the 
, Firmament fhetveth, pu-* 

blickly declareth, tel- 
leth forth.,, or preacheth his Handy- 
Work, as the Hebrew Word fignifie 

, t , ^ \ .jljil___ ,-hv. k-.fh' 



x The Heavens declare 

(i): that Day unto Day uttereth Speech, 
and TSlight unto “Night /heweth, or tells 
forth, Knowledge. Which Language 
of the Heavens is fo plain, and their 
Chara&ers fo legible, that all, even 
the moft barbarous Nations, ' that 
have no Skill either in Languages or 
Letters, are able to underftand and 
read what they proclaim. There is 

no Speech nor Language where their Voice 
is not heard : their Line is gone out 

through all the Earth, and their Words to 

the End of the World. 
That this Oblervation of the 

Tfalmifi is agreeable to Experience, 
is manifeft from the Deductions 
which all Nations have made 
from God’s Works, particularly from 
thofe of the Heavens j namely, that 
there is a GOD; and that fuch as 

(l) r fignljlcat aiiquid verbis efferrecor dm 
nuntiare, annunciare, Conrad.Kircher.Concord. 
Col. 226. Vol. 2. It is derived from "ijH 

•» 

CorJm} Ante. have 



that there is a God. i 

have pretended to Atheifm, and have 
deduced God's Works from Chance, 
&e, are lingular and monflrous in 
their Opinions. Thus faith sElian 
(i), There never was any (Barbarian that 
contemned the Deity, nor called in quefti- 
on whether there be any Gods or no ? or 
whether they take care of human Affairs ? 
"Ho Man, neither Indian, nor Celt, nor 
Egyptian ever entertained any fuch 
Thought as Eumerus the Meffenian, or 
Dionyfius the Phrygian, or Hippo, 
or Diagoras, or Socias or Epicurus. 
So one of Blato’s Arguments for the 
Proof of a God, is (z) The unani¬ 
mous Confent of all, both Greeks and 
Barbarians, who confefs there are Gods. 
And Blutarch (]) agreeable to what 
our Bfalmifl affirms, tells us whence 
they collected this Knowledge of a 

| Deity. Men, faith he, began to ac- 
j ------ 

(1) De var. Hill. L. 2. cap. 31. 
(2) De Legibus. L. 10. 

j De Placit. Philof. L, 1. c. 6. 
B z know* 
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hjiowledge a God, when they faw the Stars 
maintain fo great a Harmony, and the 
■Days and “Nights through all tlie Year, 
both in Summer and Winter to obferve 
their fated Bjfings and Settings. And 
to pafs over a great deal of this kind, 
that I could cite from divers Heathen 
Authors, What, faith the Stoic\ in 
Tully, (i) can he fo plain and dear, as 
when we behold the Heavens, and View 
the Heavenly ‘Bodies, that we fhould 
conclude there is fome Deity of a mojl 
excellent Mind, by which thefe things 
are governed ? —-—- A Brefent and Al¬ 
mighty God. Which he that doubts of, 1 
do not under ft and, faith he, why he 
fhould not as well doubt whether there be 
a Sun or no that fhines. And then he 
goes on to prove that this can be no 
idle Fancy depending on the Caprice 

(i) Quid enim fotefi. ejje tarn apertum, tamque 
ferfficmm, cum Caelum fttfpwimus, &c. De Nat. 
jDeor.L*2. e, 2. 



all Nations. 5 
of Man, but a well grounded, fub- 
ftantial Opinion, bearing the Teft of 
Ages and confirmed by the Length 
of Time. For, faith he, Time wears 
out the Figments of Opinions, but con- 
frms the Judgments of Nature $ or fuch 
Notions as are grounded upon the 
true Judgment and Nature of Things. 
For which reafon, faith he, both among 

our felves, and in other Nations, the Ve¬ 

neration of the Gods, arid the Sacrednefs 

of 'Religion augment and improve eVery 
Day more and more. 

Thus the Heavens declare the Glory of 
God, even to the Heathen World, lo 
manifeftly are they the Handy-Work 
of God. And that they are his. 
Work, will appear by taking a View 
of thefe Seven Particulars. 

1. The Magnitude of the Hea^ 
veils. 

2. The great Number of the He^*? 
venly Bodies. 

Their Diftances. 

P 3 4-Thei? 
4 * 
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4. Their Motions] 
5. Their Figures. 
<5. ,Their Gravity. 
7. Their Light and Heat, and 

the admirable Provifions made for 
thofe Benefits. 
*■ ' ' *■ * " 
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BOOK I. 

O F T H E 

MAGNITUDE 
OF THE 

UNIVERSE, and the SO VIES 
therein contained. 

sw^'$*'£ y»v ^ X"4sy// .y// . yvx yw y/z yvx > ">/. s>v V"X sv« syv< ^ 

Chap: I. 

T/;e Ancient and Modern Reckonings 
l compared. 

EF ORE the Inventi¬ 
on of the Telefcope, 
the llniverie was 
thought to be confi¬ 
ned within far more 

narrow Bounds than it is fir.ce 
f . j i f • »v -> 

B 4 ' found 

f 
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found to be,the fixt Stars being imagi¬ 
ned to be all placed in the StarryHea** 
vens (which they called the Firma¬ 
ment) at equal Diftances from the 
Earth (the Center) like fo many gol¬ 
den Nails driven in the Top of fome 
arched Roof, or other circular Con¬ 
cave, encompaffing our Eye. Thele, 
although far more narrow Bounds, 
and a more fcanty Reckoning than 
it fhould be, yet was fufficient tq 
fhew who was the Maker of fuch a 
T - 1 T . ^ *' {' „ \ < 

ftupendous Arch, and fo noble a 
Train as is contained therein. 

But according tp the modern 
lieckoning (which is far the moll ra¬ 
tional, and grounded upon better 
Phenomena) we fliall find this Branch 
of the Creation far more magnificent, 
and worthy of its infinite CREA¬ 
TOR than thole former Com¬ 
putations made ip 

A a i 



"Chap. %. Modern Reckonings. ^ 

An? how grand and magnificent 
3 Structure the Heavens are, will ap- 
pear by a diftiaft Confideration of 
the Magnitude of the Heavenly Bo- 
dies themfelves $ and of the Sp^ce in 
which they are. 

r 

} 

Chap. II. 

the MAGNITUDE of the 
ik • < r " 

Heavenly Bodies; 

‘l 

: 

Although we are not 
able to give a certain Deter¬ 

mination of the Magnitude of the 
Heavenly Bodies, by reafon of their 
vaft Distances, yet enough we know, 
and are fure of concerning their im- 
menle Magnitudes, tp convince any 
one that they are theWorks of G OQ. 
But to come to Particulars. 

a • ■ * ‘ ' _ ' ' ; . 
f : -! 1 w v* * t u ‘ ‘' * ' *' 
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The Meafure by which we ufu- 
ally gage and compare the Heaven¬ 
ly Bodies, is our Terraqueous Globe j 
of whofe Dimenfions and Bulk we 
can make a pretty good Eftimate, 
having tolerably good and accurate 
Obfervations leading us thereto: the 
Particulars of which I have had Oc- 
cafion elfewhere to fpecify (i). 

By thefe Obfervations it appears 
that the Diameter of this our Globe 

<1- • 

is above 79 Hundred Miles 3 that 

(1) ThyJico-TheoL B. 2, ch. 2, In which 
Place I have made ufe of Mr. Vicar?s Meafure 
of the Earth. But notwithftanding the Diffe¬ 
rence be but Email, viz,, a little above 32 
Miles in the whole Diameter of our Globe, 
yeti fhall make ufe here of our Mr. Nerwood's 
and MonC Cajfim s Meafures, becaufe they 
agree to almoft a Nicety, and Mr. CaJJims 
were made (by the King’s Command) at 
greater Diltances, with the greateft Accura¬ 
cy. And according to thefe Meafures, the 
Diameter of the Earth is 7967/7 Englifh 
Miles, its Surface 199444201 Miles, and its 
Solid Content 2648 j6ooqooo Miles, 

' * • r ) 
can-? 
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•Chap. z. of the Ear th. 

confequently its Surface is a good deal 
above 199 Millions of Miles, and its 
folia Content or Bulk near z6y 
Thoufand Millions or Miles. If 
therefore we fhould go no farther 

O 

from Home than our own Globe, a 
Mafs we here have worthy of an In¬ 
finite Creator, a Work proclaiming 
that great Being that made it. 

But as vaft a Body as this (aeons 
to be, it is much lefs than many, yea 
nioft of the Heavenly Bodies that are 
vifible to us, except two or three of 
the Planets, which feem to be lefs 
than our Globe, namely Mars, whofe 
Diameter is reckoned to be but 4875 
Englifh Miles 3 and the Moon, whofe 
Diameter is but 217J Miles $ and 

! Mercury, whofe Diameter is 2748 
Miles (i) 5 but yet thefe vaft and a- 

fi) The Number of Miles which I have 
here, and all along, affigned to the Diameters 
of the feveral Planets are the mean Numbers 
between Mr, Flamjleed’s ia Mr, Jfhiftons jftro- 

mazing 

( 
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mazing Bodies too. But for the reft, 
there is good Reafon to imagine their 
Bulk exceeds that of our Terraque¬ 
ous Globe. Thus the two fuperiour 
Planets by far exceed us $ Saturn be¬ 
ing computed at pj451 Miles in 
Diameter , and consequently at 

nomical LeBures, and Mr. Huygens $ in his Syfi. 
Saturn, and Cofmotheor. which (as Mr. Whifton 
firft fuggefted to me) feem to be neareft the 
Tfuth. For whereas the Ray^ of Light, 
when intercepted by the Edge of a Knife or 
other Body, are (as Sir Ijaac Newton obferves 
in his Princip. L. i. Prop. f6) fomewhat bent, 
as if attracted from a ftraft Line by that Body ; 
and whereas Mr. Flamfteed's Meafures were ta¬ 
ken. with a Micrometer that pinches or clafps 
tjiQ oppofite Edges of a Planet which would 
incurvate the Rays one Way; and Mr.Huygens*$ 
were taken with the Interpofition of a thin 
tapering Plate covering the Planet as far as the 
extremity of its Face, which would caufe an 
Incurvation of the Rays the contrary Way ,• 
therefore Mr. Flamfieed's Meafures are as much 
too little, as Mr. Huygens's are too large, and 
confequeotly the Mean between them pro¬ 
bably neareft the Truth. 



> 
* 

f 
I 
r 

|| —————a—a—aHB—apaftauLBir 

Cltep. 2. of the other (planets. \ £ 
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427318300000000 Miles in its 
Bulk 3 and Jupiter at 120653 Miles 
in Diameter,and 920011200000000 
Miles in Bulk. But yet as amazing 
Malles as thefe all are, they are all 
far out done by that ftupendous 
Globe of Fire, the Sun j which as it 
is the Fountain of Light and Heat to 
all the Planets about it,affording them 
by his benign Rays, and kindly In¬ 
fluence, the great Pleafures and 
Comforts of Life 5 fo doth it as far 
furpafs them in its Bulk 5 its apparent 
Diameter being computed at 8 2 2148 
Englifh Miles, and its folid Content 
at 290971000000000000 Miles, 
fuppoling the Face we fee of the Sun 
to be its true and real Globe. 

Thus ftupendous are the Mag¬ 
nitudes of the Globes of this our So¬ 
lar Sy/leme. But thefe not all, not* 
perhaps the moft considerable Bodies 
of the Univerfe. For the fixt Stars, 
although in Appearance but fo ma- 

: nf 
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ny golden or flaming Spots, yet are, 
with great Probability, fuppofed to 
be fo many Suns furrounded with 
their refpedtive Syftemes of Planets, 
as our Sun is 5 and no leis in Mag¬ 
nitude, if not greater, (fome of them 
at lea ft) than our Sun is, but only 
diminifhed in Appearance by their 
prodigious Diftances from us. 

I v now we reflect upon the pro¬ 
digious Mafles of thofe many Hea¬ 
venly Bodies that prefent themfelves 
to our View, and many more I fhall 
fhew are unfeen 5 what a furprizing 
Scene do the Heavens afford us of the 
great CREATOR’S Power! a Train 
of fuch immenfe Bodies, that what 
le(s than an Almighty Hand could 
find Matter fufficient for, and then 
compofe luch magnificent Works! 
But yet what is the Magnitude of all 
thefe Bodies to that immenfe Space 
in which they are ? Which is the 
next thing to be confidered. - 

CHAP, 

v 
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Ch. 3. the Sun and Fixt Stars. i < 

CHAP. III. 

Of the Immensity of the Heavens. 

IT is neceflary that I fhould give 
a diftin<5t confideration to the 1 ru¬ 

men fe Space polled: by the Heavenly 
Bodies, becaufe it was once imagi¬ 
ned to be limited by the narrower 
Bounds of the Ttolemaic^ Syfteme, by 
that which they called the ’AtAo-w, 
the Starry Concamerationy or Firmament 
of the fixt Stars, as I have before in¬ 
timated j but now with far greater 
Probability and Reafon it is extended 
to an indefinitely larger Space, a 
Space fufficient, without all doubt, 
to contain all the noble Variety of 
Syftemes therein, not only our own 
of the Sun, but all thofe others I 
mentioned of the fixt Stars alfo. But 

for 
. 
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lor the better proof, and more eafy 
Apprehenfion of the Magnitude of 
this vaft expanded Space, let it be 
confidered, 

1. T h a t fome, if not every one,' 
of thofe vaft Globes of the Univerfe 
have a Motion. This is, in fome, 
manifeft to our Sight, arid may eafi- 
ly be concluded of all, from the 
coriftant Similitude and Coftfent 
that the Works of Nature have with 
one another. But in what manner 
thefe Motions are performed, whether 
by the Motion of the Heavenly Bo~ 
dies round the Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
enquire. 

2. I t is mariifeft that the Earth 
is fet at fuch a due Diftance from the 
Heavenly Bodies, arid the Heavenly 
Bodies at fuch a due Diftance from 
one another, as not to interfere,’ 
elafh with, or diforder one another, 
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Nay fo great is their Diflance, fo 
convenient their Situation* that they 
do not fo much as eclipfe one another* 
except fuch Planets as are called Se¬ 
condary. . . . .... 

3. I f is farther manifeft alfo^ 
That thofe vaft Bodies are fo far off* 

Chap. 3. 

as to appear extreamly fmall to our 
Eye, confidering their prodigious 
Magnitudes. 

Now for the effecting of this, or 
any of the other Matters, it is necef- 
fary that there be a fuificient Spaced 
And that there is fuch, and what that 
Space is, we rriay make a Judgment 
of, by confidering Particulars accor¬ 
ding to the belt Obfervatioris we have 
of thefe things. 

And to begin nearefi: Home 5 the 
heareft of the Heavenly Bodies to us 
is the Moon, whofe Orb is the leaffc 
Of any of the Celeftial Globes* but 
yet Ihe takes up a Space of near 480 

i) 
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thoufand EngliJbM.i\es in Breadth (i) 
to perform her monthly Revolution 
in. And as for the Earth, if with 
the Moderns, we fuppofe it, together 
with it’s Satellite the Moon, to re¬ 
volve round the Sun -y or (which a- 
mounts to the fame thing) if the Sun 
revolves round the Earth, this Mag¬ 
nus Orbis, as it is wfually called, is a 
Space of above 540 Millions of 
Miles Circumference (2), or 172 

^ " _ 

(1) The Moon’s wean Difiance from the 
Earth according to Sir Ifaac Newtons Vrintip, 
p. 430. is 60 i Semidiameters of the Earth, ac¬ 
cording to which, the Diameter of the Moon’s 
Orbit is 479905” EngUfio Miles. 

(2) Concerning the Diftance between the | 
Sun and the Earth, there is a great Difagree- 
ment between the former and latter Aftrono- 
mers, occafionedby the Difagreement between c 
their Obfervations of the Sun’s Horizontal Fa* ** 
rallax (which is equal to the Earth’s Semidia- - 
meter viewed at the Sun) Tycho making it $ 
minutes, Kefle? but one, Bnllialdus 2 minutes, 
21 feconds, and Riccioli but 28 feconds. Con- *j 
fequently the Distances arifing from hence 1 
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Millions of Miles Breadth. And if 
to that we add the Increment caufed 
by the Sweep of the Moon, or the 

are lefs tharxthofe of the latter Aftronomers, 
The very ingenious and accurate Monf. de La 
Mire in his fabul. Aftrcn. thinks the Sun’s Hori¬ 
zontal Parallax to be not above 6 Seconds, 
and his Diltance therefore to be 54577 Semi¬ 
diameters of the Earth, But altho ugh his Ob¬ 
servations were made fince, yet I fliali make 
life of Monf. Cajfims Number, being deduced 
from very ingenious and accurate Obfervati- 
6ns of the Parallax of Mars, and agreeing 
nearly with the Determinations of two great 
Men, Mr. Plamfieed afid Mr. Huygens, and I may 
add Dr. Halley too, who make it about 10 or 
12000 Diameters of the Earth. That great 
Aftronortier affigiis a Number between them* 
in his Les Elemens de V Afiron. § 57. That the 
Suns Parallax being fuppofed to be 9 J Secondss 
gives the Difiance of the Sun from the Earth, 

21600 Semidiameters of the Earth ; which are 
equal to 860^1598 Engli[h Miles. And imagi¬ 
ning the Magnus Orbis to be a Circle (which is 
an Ellipfis not much differing from a Circle) 
the double of that Number is the length of its 
Diameter, viz,. 172102795* Englijh Miles. 

Thefe Numbers are different from thofe I 
have affigned in my Vhyfico-Theol. B. L eh. 4* 
Note p from a Miftake at that time. 

C % Excur* 
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Excurfion of her Orb beyond the Mag¬ 
nus Orbis, we fhall have a Space yec 
broader by near 280 thoufand Miles. 
But as vaft a Space as this feems to 
be, yet it is not fuch as to catiffe ei¬ 
ther tbe Earth or Moon to clafli with 
any of the other Celeftial Globes, as 
I have faidj nay fo far from that, 
that not fo much as their Shade ap¬ 
proaches any of them. In which 
cafe, what ample Orbs mull the three 
luperior Planets have ? what a Space 
is necelfary for them and their more 
numerous Moons to perform their 
much larger Courfes in ? And accor¬ 
dingly fuch Spaces they, and the reft 
of the Planets are all found to have: 
Saturn an Orb of 16 415 2 6 3 8 6 Englifh f; 
Miles Diameter ; Jupiter an Orb of | 
89513 4°oomil. Mars of 161182910 < 
Miles 5 Venus of i 24487114 Miles 5 a 
and Mercury an Orb of 66621000 c 

Englifh il 
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Englifh Miles (]) : all of them Spa*- 
ces fo accurately laid out, and Di- 
fiances fo duly proportioned to their 
Revolutions about the Sun, that 
abundantly manifeft infinite Wifdom 
to have been concerned in their Ap¬ 
pointment, as I intend to Ihew in 
proper Place. 

But now after this Account df 
this fo prodigious a Space as that of 
our Solar Syftem is, what is it to the 
nearly infinite Expanfum occupied by 
the reft of the Heavenly Bodies ! Of 
which we may have a faint Adum¬ 
bration by confidering the Piftances 
which, with the greateft Probability 
©f Obfervation and Reafon, are 
affigned to the Fixt Stars. In order 

) Thefe Numbers are deduced from the 
Diftance between the Sun and Earth, affigned 
in the preceeding Note, and Sir lfaac Newtons 
Ciftances of the Planets from the Sun compu¬ 
ted from their Periods in his Principia, L. 
Pheenom. 4. 

Q | %Q 
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to the making an Eftimate of which 
Matter, let it be fuppofed (which is 
ufually allowed) that the Fixt Stars 
are fo many Suns 5 that they are of 
the fame, or nearly the fame Magni¬ 
tude as our Sun is 5 and that the Diffe¬ 
rence of their Magnitudes arifeth front 
the Difference of their Diftances 5 if 
fo, then it will follow, That the fixt 
Stars are each of them as much far¬ 
ther from us than the Sun, as their 
apparent Diameters are lefs than that 
of the Sun(4). And forafmuch as few 
of them appearotherwife thanasPoints 
even through our befl: Telefcopes, 
therefore how prodigioufly farther 
jnuft they needs be from us than the 
Sun is, to cauie their Appearance to 
be fo very much lefs than the Sun ? 
For an Example, let us take one of 
the: fixt Stars fuppofed to be neareft 

, . .  ■Wi|liiiiiniiJMjijiiHiiijM iMiiriiW jiTH II II IIIWMOTITT i Hill i V-—« ^ .....—> 

. ’ - .* .A V • ••••“* . * - . .. ^ 

(4) Compare the fagacious Dr. David 
regor/s Demonftration ot this in his Aftron. 

. 5. Prop. j6y '60y and 61. 
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to us,as being the brighteft andlargeft, 
namely Syrius. Now this, by accu¬ 
rate Obfervations (5) hath been found 
to be in Appearance 17664. times lefs 
than the Sun; and confequently, by 
the foregoing Rule,it is fo many times 
farther off than the Sun is, which will 
amount to above 2 Millions of Mil- 
lions of Englifh Miles. And if fo, 
what an immenfurable Space is the 
Firmament, wherein a great Number 
,of Stars lelfer and lelfer, and confe¬ 
quently (according to the foregoing 
Suppolition) farther and farther off, 
are feen with our naked Eye, and 
many more difcovered with our Glaf* 
les, and ftill many more and more 
wirh better Glaffes (6), and in ail 

(fj See Mr. Huygens in Cofmotheor. p, r * 7. 

(6) In viewing the Planets with my longer 
Glaffes, efpecially the Planets of a weaker 
Light, it often falls out that dbrers of the Fixt 
Stars, and fome of them very ||na!i, prefent 

C 4 pro-? 
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probability many others that efcapq 
the Reach pf our utmoft Art to def- 
cry : which may confecjuently be as 
far diftant from thofe we fee, as thole 

i 4 ' . * «. » * > * » < ' A ♦ Vi. ' *• * ■* - * ' ■+* 

are from us„ 
* * „ » * * ^ . & 
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themfelves at the fame time within the Glafs* 
notwithstanding its Area is not fufficient to- 
contain both Jupiter and his nioft diftant Sa¬ 
tellites. By which means it is fometimes diffi¬ 
cult to diftinguifh between thofe Fixt Stars and 
the Satellites of the Planets. Thus I have 
fometimes been re^dy to fancy that I faw one 
or more Satellites near Mars, untill by future 
pbferyadons f perceived they were only fome 
of the Telefcopick fixt Stars lying in the Way 
of Mars. So about Saturn, I have often dis¬ 
cerned the Likenefs of many Satellites* but 
I ara not fure i ever faw above three. From 
whence it is manifeft, that in all Parts of the 
Heavens there are many Stars which prefent 
$-heiiifeIves to our Eye through pur long Glaf- 
fes* that are otherwife invifible to us. 

• ^ -i • ' ^ i 
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CHAP. 1Y. 

iVraBical Deductions from, and tfhfte~ 
flions upon the Magnitude of 
the Heavens. 
e ' t y » < •»* 

HAVING fet forth theprodi? 
gious Magnitude of the Hea« 

venly Space, and of the Bodies there*? 
jn contained, before we proceed far¬ 
ther, let us paufe a little to confider 
what Influence thefe Things ought to 
have upon us. 

And in lbort who can behold 
the Regions above, and confider the 
Things therein contained, and at the 
fame time not own them to declare 
the Glory of God ? Who can view that 
immenfurable Firmament in which 

v ■* ^ *' * « * * tfi * 

thofe Bodies are, and not acknow¬ 
ledge his Handy-Work ? We admire, 
*’ O i . i i •*' • '■*<* »I w x < . . / j . \\ ■■ 
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as juftly we may, the vaft Bulk of 
this qur own Globe : but when we 
confider how much it is furpafled by 
moil: of the Heavenly Bodies, what 
a Point it degenerates into, and how 
little more even it, and what we call 
its Great Orb together alio, are, when 
feen from the Heavens, this gives 
us a juft and noble Idea of the Infi¬ 
nite Creator’s Works, fuch as is wor¬ 
thy of God, and fuch as may make 
us flight, not overvalue this little 
Heap on which we dwell, and caufe 
our Thoughts and Defires to foar 
among the Heavenly Glories. But 
for an Application of thefe Conside¬ 
rations, let us hear Seneca’s Reflecti¬ 
ons upon the Matter (7), who on this 
Account recommends Virtue, not 
purely becaufe it is a noble thins in its 
own Nature, and a great ’Bleffing to be 
free from Evil, but alfo becaufe it enlar- 

(7) Nat. QUfEft. L. r, Prafat. 
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geth the Mind, and prepares it for the 
'knowledge of Heavenly things, and 
makes it ft to affociate with God (S).~. 
Then, faith he, the Mind hath the con- 

Jummate and full good of our human State, 
when having conquered all Evil, it foars 
aloft, and wandering among the Stars 
above, it is able to deride the ftately 
Structures of the Wealthy, and all their, 
tithes. — — — Neither, faith he, can 
it contemn the Torches and Roofs fhining 
with Ivory, the clip'd GroVes, and the 
pieafant Streams conveyed to their Houfes, 
until it hath wandered throughout the. 
whole World, and from above looking 
down upon this little Globe, covered in a. 
great meafure by the Sea, and, where not 
Jo, floVenlyi, and either burnt up in one 
part, or frozen in the other, it then faith 
to it felf, Is this that little Toint that is 
divided, among fo many Nations by Fire 

(8) 4Igi con fort ium B. Elveniat. 

I 



2,8 Seneca j tffyfleBions. Book I. 

and Sword ? Ob hpw ridiculous are the 
Bounds of Mortals, when this Rivet 
divides this Nation, that Mountain 
boundeth another, and that Defart 
another? For as for this World, faith 
he , It is but a Point in which 
ye fail, in which ye war, in which 
ye difpofe of jfingdoms. But above, are 
Vafl Spaces, into the Boffejfion whereof 
the Mind is admitted, on Condition it 
hath brought but little of the Body along 
with it, that it hath cleanfed itfelf from 
every filthy thing, and being difengaged 
from the World hath made itjelf illuflri- 
cus, by being expeditious and light, and 
content with little things. When fuch a 
Mind, faith he, hath touched thofe Ce~ 
leftial Regions, it is then nourifhed and 
grows 5 and, as if delivered from its 
Bonds, it returns to its original State'. 
And this Argument it hath of its Divinity , 
that it delights in divine Matters, and is 
conVerfant with than, not as things 
ftrange, but its own. There it fecurely 
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beholds ihe rijing and jetting Stars, their 
different Courjes, &c. There this curi¬ 
ous Spectator difcuffes every thing, and 

fearches out every thing. Aid in¬ 
deed what fhould it do but pry into thofe 
Matters, Jince he kimvs they belong to 
himfelf. Then he contemns the narrow 
Sounds of his Habitation in this World• 
_— And here at loft he learns what 
he hath long enquired after : there he be* 
gins to know God (p ). 

T 

/ 

(9) lllie incipit DEU M nojje. 
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BOOK II. 

tHE 

Great NUMBER 
OF THE 

C HAP. I. 

A General View of the NUMBERS 
of the Heavenly Bodies. 

** i, V ^ A * v~ 

A V IN G in the pre^ - 
ceding Book given a 
Demonstration of God 
from the Magnitude of the 

Heavenly Bodies, 1 Shall do the fame 
in 

; 
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in this from their Number j a Num¬ 
ber fo great, that we cannot view 
and connder them without Aftonifh- 
ment, were there no more of them 
than the Sun, and the Planets (both 
Primary and Secondary) fuppofed to 
move about him, there would be a 
Number fufficient to manifeft an 
Almighty andWifeCREATOR. But 
when we view the Heavens, and fee 
ourfelves forrounded with fo prodi¬ 
gious a Number of illuftrious Bodies, 
of various Magnitudes , when we 
go to other Parts of this our Globe, 
from the Northern, fuppofe to the 
Southern Pole, and there difcover a 
great Multitude of other Stars, that 
were never feen in our Hemilphere : 
when we perceive the Heavens thick 
befet with them in every Place 5 and 
when (as I already’ hinted) we view 
the Heavens with our Glalfes, and 
difcover many more than our naked 
Eye eould reach 3 and when we again 
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view them with better and better In- 
a * 

ftruments, and ftill difcover more 
and more of thofe Starry Globes 5 
when particularly we furvey what 
they call the Milky-Way, and 
fee the prodigious Number, I may 
almoft fay Clutters, of Stars, that fill 
that Region of the Heavens,and caufe 
that remarkable whitenefs there: I fay, 
when we fee fuch prodigious Num¬ 
bers of thofe Heavenly Bodies,^ which 
ho art of man Can number 5 and 
when we farther confider, that in all 
probability, we do not fee the half, 
nay perchance not the thoufandth 
Part of what the Heavens do con¬ 
tain j as we cannot but be ftruck with 
Amazement at fuch a multitude of 
G O D’s glorious Works, fo we can¬ 
not, we are worfe than Men if we do 
not, own the great CREATOR, 
and give him his due Praifes. 



The Fixt Stars Suns 

_a ' £1 1 

That the Fixt Stars are Suns encompaf* 
fed with Syjiemes of Planets. 

LTHOUGH the Number 
j\ of the Erraticlc and Fixt Hea¬ 
venly Bodies we fee, are fuffiicient to 
fet forth the Exiftence and Praifcs of 
their great CI^EdTO^, yet there 
is one thing more that I cannot eafi- 
ly pafs over (though it hath only 
high Probabilities for it} becaufe it 
gives us a far more noble and agreea¬ 
ble Idea of the (Creation, than the 
World was ever, that we know of, 
acquainted with before 5 and that isj 
That the belt and molt learned mo¬ 
dern Aftronomers do generally fup- 
pofe the great multitude of Fixt Stars 
we fee, or imagine to be in the Uni- 

13 verfe* 
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verfe, to be fomany Suns, and each 
of them encOmpafled with a Syfteme 
of Flanets like our Sun. 

And that the Fixt Stars are Suns. 
, 7 

or of much the lame Nature as our 
Sun, there is great reafon to con¬ 
clude, 

1. Because they are Bodies no* 
lefs immenfe (as I have faid) than the 
Sun, but only diminished, in ap¬ 
pearance, by their prodigious di- 
ftances from us. 

2. Because they fhine by their 
Own native Light, not by any bor¬ 
rowed from the Sun. For fo great 
are their diftanees from the Sun, and 
from us alfo, that it is not poffible 
their Light Ihould be received from 
the Sun, and reflected to us, as that 
of the Moon and other Planets is. 
And with all fo brisk and vivid is 
their Light, and fo very fmall their 
apparent Diameters, when diverted 

glaring Rays, and made to 

i 
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have their true appearance through 
out; Telefcopes, that ho queftion is 
to be made, but that they (lime by 
their Own innate Light, as tiur Suti 

A n d if the Fixt Stars are fo rha- 
ny Suns, certainly they minifler td 
fome grand Ufes in the Univerfe, faf 
above what hath ufually been attri¬ 
buted unto them. And what more 
probable Ufes, than to perform the 
Office of fo many Suns ? that is, td 
enlighten and warm as manySyftemes 
of Planets j after the manner as our 
Sun doth the Erraticks encompaffing 
it. And that this is the Ufe and 
Office of the Fixt Stars is probable, 

t. Because this i$ a far morl 
probable and fuitable ufe for fo ma¬ 
ny Suns, fo many glorious Bodies,' 
than to fay they were made only to 
enlighten and influence Our leffer, 
and I may fay inferior, Globe j which 
another Moon or two, or one or 

! ’ • D % two 
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two of thofe very Suns fet nearer to 
us, would have better done, than 
all the whole train of Heavenly Bo¬ 
dies now doth. But inftead of this, 
many of them, nay perhaps the 
greateft number of them are at fuch 
immenfe diftances (as fhall be {hewn 
under the next Head) that they are 
out of the reach of our naked eye. 
In which cafe, what ufe is it likely 
fuch great numbers of fuch immenfe, 
unfeen, far diftant Bodies can be to 
our Woild, when there are fo many 
already of divers Magnitudes of thole 
that fall under View, that (befides 
other much greater Ufes they may do 
in the Univerfe) do m(nifl:er to our 
comfort here upon Earth in fupplying 
the Abfence of the Sun and Moon by 
Night. 

2. From the Parity, and con- 
ftant Uniformity obfervable in all 
God’s Works, w7e have great Rea- 
lon to conclude that every Fixt Star 

t A hath 
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hath a Syfteme of Planets, as well as 
the Sun. For it is certain that the 
Sun is a Fixt Star to the Fixt Stars, 
as they are to the Sun. And in this 
cafe, if (as the juftly renowned 
Mr. Chriftian Huygens argues) (0 we 
fhould imagine our jelves to be placed 
fomewhere in the Heavenly Regions, as 
far from the Sun as from the Fixt Stars, 
we fhould then perceive no difference be¬ 
tween the one or the other. For it would 
be Very unlikely that we fhould fee any of 
the Solar (Planets, either by reafon of the 
diminifhing of their light, or becaufe 

their Orbs would Jink i’ni:0 (be fdme lucid 
Point with that of the Sun. Peing then 
fo placed, we Jhould imagine all thefe 
Stars Q)Oth Sun and Fixt Stars! t0 be 
much of the fame Nature and kind 3 and 
from a view of any one of them nearer to 
us than the rejl, we fltould make our 
judgment of them all. And now being, 

(1) Cofrnotheoros p. 133. 
D 5 faith 
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faith he, hy the favour of God, admit¬ 
ted fo near one of them, namely the Sun, 
as to fee fix leffer Globes revolving round 
about-him, and other Secondary ones re¬ 
volving round fome of them : why ought 
we not to have the fame judgment of the 
reft of thofe Sms, as of this, and thinly 
it altogether probable that this is not the 
only Star of all the number that is encom- 
paffed with fuch a train, or in any ref- 
feet excels the reft ? Neither alfo that 
this Star alone revolves round its own Axis, 
hut rather that all the reft have fome- 
what of the fame kind alfo. And fo 
that learned Perfon goes on in the 
further purfuit of his ingenions Ar¬ 
gument, 
f 3. Besides thofe ftrong probabi¬ 
lities, we have this farther to reconi- 
mend thole imaginations to us, That 
this account of the Univerfe is far • ( ' ‘ ; 1 ' g 

more magnificent, worthy of, and 
becogaing the infinite CREATOR, 
man any other of the narrower 
hv. n i-1 7 ** %* c t 

Schemes, 



Schemes. For here we have the 
I Works of the Creation, not confined 

to the morefcanty limits of the Orb, 
or Arch of the Fixt Stars, or even the 
larger Space of the (Vrimum Mobile, 
which theAncients fancied were the ut*> 
jmoft Bounds of the Univerfe, but they 
are extended to a far larger, as well 
as more probable, even an indefinite. 
Space 5 as was fet forth in the firfi: 
Book. Aho in this Profpedi of the 
Creation, as the Earth is difcarded 
from being the Center of the Uni- 
verfe, fo neither do w,e rnake the 
Ufes and Offices of all the glorious 
Bodies of theUniverfe to center therer 
in, nay in Man alone, according to 
the old vulgar Opinion, that all things 
were made for Man (i). But in this 
pur Scheme we have a far more ex- 
tenfive, grand, and noble View of 

(2) See Thylico-Theol. B. 2. c. 6. N. 5* 
”• ,4 it? * 0 * 
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God’s Works : a far greater number 
of them 5 not thofe alone that for¬ 
mer Ages faw, but multitudes of 
others that the Telefcope hath dis¬ 
covered fince; and all thefe far more 
orderly placed throughout the Hea¬ 
vens, and at duer and more agreeable 
chftances, and made to ferve to much 
more noble and proper ends : for 
here we have not one Syfteme of 
Sun and Planets alone, and one on¬ 
ly habitable Globe, but myriads of 
Syftemes and more, of habitable 
Worlds ($),and fome even in our own 
Solar Syfteme, as well as thofe of the 
Fixt Stars. And conlequently if in 
the Sun and its Planets, altho’ view- 

^ ed only here upon the Earth at a 
great Biftance, we find enough to 
entertain our Eye, to captivate our 
ilnderftanding, to excite our Admi- 

(5) See the Preface. 
, - *■? ■ 
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ration and Praifes of the infinite 
CR EAT OR and Contriver of 
them $ what an Augmentation of 
thefe Glories fhall we find in great 
multitudes of them ! in all thole 
Syftemes of the Fixt Stars through¬ 
out the Univerfe, that I have fpoken 
of, and fihall have occafion to men¬ 
tion again in the next Chapter. 

CHAP. III. 

Of NEW Stars. 

BESIDES the Planets of our 
Solar Syfteme, and the won¬ 

derful number of Fixt Stars, there 
are fome others, which are cal¬ 
led New Stars, which fometimes ap¬ 
pear and difappear in divers Parts of 
the Fleavens, and will deferve a 
place here. ' 

Sp«». 
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S o m e of thefe New Stars have 
been taken notice of as early as Hip¬ 
parchus’s time, who feeing fuch a Star, 
and doubting whether it often happened, 
and whether the Stars we take to be Fixt 
were fo or no, he therefore (as Pliny 

tells us) (4) fet uPon numbering the 
Stars for pojlerity, a difficult Task, he 
faith, even for a God : and hy proper In- 
ftruments he marfhalled them in fuch or¬ 
der, that their Places and Magnitudes 
might be known: by which means it 
might he eafily found, not only whether 
they decayed and perifhed, or were again 
renewed 3 but alfo whether any of them 
changed their places, or had any Motion, 
as alfo whether they increafed Qr decreafed. 
Thus Pliny. 

Since which time many other 
fuch New Stars have been taken No¬ 
tice of by others. To pafs by the 

(4,) Plin. Nat. Hift. L. 2. C,z6 

mm 
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New Stars. 

New Scars in Hadrians, Falentinians, 
Honorius’s, and Ottos times, and name 

only fuch as have been more lately 
taken notice of by men of good 

Judgment in thefe matters 3 fuch were 

thofe New Stars obferved by Tycho, 
tBrahe, David Fabricius, JanJon, Dayer, 

er, Marius, Dyrgius, Hoi war da, 

JHeVelius, Montanari, dhdhaldus, Cajjl- 
ni, our Mr. Flamjleed, and fome o- 
thers (5)3 to which may be added a 
New Star that appears at this very 
time I am writing, in the Neck of 
the Swan3 the fame in all probability 
that hath been feen before by 

($*) For a Catalogue of thefe and other 
New Stars,, the Conitellations in winch they 
appeared, and other matters relating to them? 
I fhali refer to Ricci old s Almagefi. L. 8. Se£i. 2. 
cap. 1. Hevelli Prodr cm. in his Description of 
the Comet iri 1665*. p. 42;. the Appendix to 
'Mercators A fir on, and Mr. Lowthorfs Abridge 
Voi: 1. p. 247* 

r ^ ? Me 
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Mr. Kyrf (6) in 1687, and i6£8 
and perhaps by Bayer long before, as 
aifo HeVelms and others. 

O f thefe New Stars, there is rea- 
fon to imagine there may be many, 
by reafoa they are not confined to 
any one part of the Heavens, but ap¬ 
pear and difappear in divers Conftel- 
lations, and divers parts of thofe 
Conftellations, as in Caffopeia, the 
Swan, the Great Bear, Andromeda, Eri- 
danus, the Whale, the Ship, and divers 
other p^xts of the Heavens. 

- (6) fn the MiJ'cellanea Berolinenfiu p* 210* 
Mr. Kirch faith, he for fome time, fought 
this Star in vain, but at laft on f6 Aug. 1687, 
he found it with the help of an 8 foot Tube, 
but very finally but that it grew bigger and 
bigger fo as on OB 2to be feen with the 
naked Eye, until having arrived to its great- 
eft Magnitude, it again became lefs and lefs, 
and at leaft invifible even in a Tele (cope. By 
frequent Obfervations he difcovered its Mo¬ 
tion to be very regular, apd its Period to be 
40,4 \ days. 

‘ ' W«at, 
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What thefe Nr# Stars are, is hard 
to determine. Meteors they cannot 
be, becaufe they are of a long con¬ 
tinuance, and much too far off, for 
Bodies that emit fo little light as Me¬ 
teors do, to be feen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous 
(fome of them) to be named (7), ex¬ 
cept one or two of the moft probable. 
Among which, one is of fome that 
think they may be fuch Stars as have 
one fide darker than the other (as one 
of Saturn s Satellites is fuppofed to 
have) and fo appear only when the 
bright fide is turned towards us, and 
difappear as the darker takes place.' 
Some think they may be fixt Stars 
that expire in Light and Vapours (8) 

:-i i. .. —'.. 11 1 ' 1 r ■* 

(7) if the Reader hath a mind to fee a va¬ 
riety of thefe Opinions., he may find them 
largely enough handled in Ricciol'is Almagefi. 

ubi fiufra C. 17. 

(8) This is what Sir Ijaac Newton formifes 
in his Princip. L.Prop. 42, 

and 
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and are again rekindled, and recruit¬ 
ed by the Accefs of Comets. Others 
take them to be Comets therrifelves; 
But if I may be admitted to fpeak my 
own opinion (in which I prefume I 
am not lingular) I rather take them 
to be (Planets belonging to fome of 
the Syftemes of the Fixt Stars, fpo- 
ken of in the 1 aft Chapter, and that 
thefe Planets become viliblc wheii 
they are in that part of their Orbits 
tie are ft the Earth, and again gradu¬ 
ally difappear as they move in their 

tits farther and farther from us< 
And this is very probable, 

i. F r o n that Increafe and De* 
Creafe of their Light and Magnitudes 
which is conftantiy obferved in them: 
they being at firft obfcure, and hard¬ 
ly dilcernable, but by degrees grow¬ 
ing brighter and brighter, till fome 
of them equal the light of Venus 5 
and others the light of the Fixt Stars, 

Firft, Second, and Third Mag- 

/ 
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mtudes: and then again as gradual¬ 
ly grow lefs and lefs till they utterly 
difappear. 

i.Fiom their Periodical motion 
and return after a certain time. This 
indeed hath not been fo carefully 
and judicioufly taken notice of as it 
deferves, or fo as to bring their Pe¬ 
riods under certain determinations 5 
but yet in fome of Hey elm s and. 
Cajjints oblervationSj it hath been 
difcovered that fome of the fame 
Stars have returned, as particularly 
that in the Whales Neck, and that 
which now appears in the Swans 
Neck, or Crop. 

3. From their great Diftance 
from us • many or molt of them ha¬ 
ving little or no Parallax, and being 
found to be above the Planets of the 
Solar Syfteme, even in the very Regi¬ 
ons of the Fixt Stars themfelves, or 
but little inferior to them, 

A n * 
1 
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And now whatever thofe New 
Stars are thev are a farther Demon- 

J 

ftration of G O D's Power and Glo¬ 
ry : and that there are many more of 
the grand Works of the Creation than, 
what our Eyes behold at all, or that 
we have only now and then a glimpfe 
of. But if (as to me it feems very 
probable) they are Planets of other 
Syftemes, fome of thole Erraticks re¬ 
volving round fome of the Fixt Stars, 
then do they lay open a flail more 
glorious Scene of G O D’s Works, 
and give us fuch a reprefentation of 
the ftate of the Univerfe, that the 
World never dreamt of before, and 
that even Angels themfelves may be 
amazed at the fight of. 

-< • • - •v 
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BOOK III 

The DUE 

SITUATION 
OF THE 

C H A Pi I. 
* \ 

Of the due, as well asgreat,-T>ISTJHCE 
of the Heavenly 'Bodies. 

HAVE before taken 
notice of the immenfe 
Diftance of the Hea¬ 
venly Bodies, that it 
is fuch as makes thofe 
vaft Bodies, the Fixfi 

Stars (no lels in aii probability, as I 
E laid 

I '< ' i 
, .A - 
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faid, than the Sun it felf) to degene¬ 
rate into fo many Points, yea to ef- 
cape our eye 5 nay more than this, 
that it caufeth even our own Great Orb 
which our Earth defcribes about the 
Sun, to fink into almofi: a Point, or 
at lead a Circle of but a few Seconds 
Diameter. I fhall therefore fay no . 
more on that matter. But that which 
I (hall fpeak of in this Book, is the 
due proportion of the Diftanees of 
the Heavenly Bodies, that they are 
not fet at random, like a Work of 
Chance, but placed regularly and in 
due order, according to the beft me¬ 
thods of Proportion and Contrivance. 
Which will be manifeft from the fol¬ 
lowing Chapters, which will fliew 
that the Diftance is fuch, that none 
of the Globes interfere with one ano¬ 
ther : but inftead of that, are in due 
and the mod nice, commodious Pro¬ 
portion. 

CHAP. 
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CHAP. II. 

That none of the G LQ <B ES of tbi 
Univerfe interfere. 

' • / HAD the Univerfe been th^ 
Work of Chanee, or any 

thing but a wife Architect, there 
Would have been a great many blun¬ 
ders and inconveniencies in the Situa¬ 
tion of fuch a prodigious number of 
immenfe Globes as the Univerfe doth 
contain. Some would have been too 
near, fome too far off, forrie would 
have met with, knocked and Hop’d 
One the other, and fome would have 
fo interfered as to have incommo¬ 
ded the Other fome way or other. 
But inftead of this, every Body 
throughout the whole Creation 1% 
as far as it is poflible for us to obierve^ 

E % ft® 
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fet at fuch a due Diftance, as not on¬ 
ly to avoid all violent Concourfes, 
but alfo fo as not to eclipfe or fhade 
one the other, wherever it may be 
prejudicial, or indeed not ufeful and 
convenient, or fo as to hinder one 

/ anothers kindly Influences, or to pre¬ 
judice one another by noxious ones. 
This is very manifeft in our own 
Syfteme of the Sun $ and becaufe we 
fee it not otherwife, we may con¬ 
clude it to be in all 5 unlefs we fhould 
make fome exception for what is fuf- 
pefted (and indeed only fufpe<5ted) 
of Comets, which in their approaches 
towards the Earth, are imagined to 
caufe Difeafes, Famines, and other 
luch like Judgments of God. But 
this is only Surmife, and what befalls 
the wrorld at other times without the 
v ifible approach of any Comet. But 
however, fuppofing that as Comets 
move in Orbs very different from 
thofe of the other Heavenly Bodies, 

fo 
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fo their Effe<5ts and Influences may 
be as different 3 yet this may be, and 
no doubt is (becaufe it may be pro¬ 
ved) with the concurrence, and by 
the appointment of the Divine Pro¬ 
vidence 3 who, as Governour of 
the World, might make fuch noxb- 
ous Globes for the Executioners of 
his Juftice, to affright and chaftize 
finful men at their approaches to the 
Earth, (and as fome have imagined)to 
be the place of their Habitation and 
Torment after death. But fuppo- 
ling it to be fo, yet herein is a kind 
Providence manifefled, That their 
Returns to the earth are but feldom, 
and their Stays fliort, and that they 
take up many years in paffing the reft 
of their Orbs. 

And now whether we confider 
the due Situation of the greatefl part 
of the Heavenly Bodies, whereby 
neither they nor their influences do 
interfere: or the more unulual Poll- 

£ 1 
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tion and Motion of Comets, Ml it 
appears that a wife and careful Ar¬ 
chitect was the Contriver and Orde- 
rer of it all : eipecially if we joyn 
what follows in the next Chapter. 

CHAP. III. 
* * fc * *• 

j 

Of the nice Proportions of the Dijlances 
of the Heavenly Bodies. 

S it is, one great demonftratiori 
of the ingenuity and skill of 

an Architect to give due proportions 
to his Work 5 fo we find this to be 

abundantly manifeft in all the Bodies 
of the Univerfe that fall under our 
cognizance : among which we may 
difcern a curious Order," and that 
due and nice Proportions are ftriCtly 

in their Situation. 
Ho v? 



% 

Chap. 3. the Heavenly ’Bodies. 5 f 

H o w the Fixt Stars are fituated 
in refpedt to one another, is impolfi- 
ble for us to determine at fitch pro¬ 
digious Diftances as they are from 
tis 5 but they look to us, who can 
have no regular profpe<5t of their po¬ 
rtions, as if placed without any Or¬ 
der : like as we fhould judge of an 
Army of orderly, well disciplined 
Soldiers, at a diftance, which would 
appear to us in a confufed manner, 
until we came near and had a regu¬ 
lar prolpeit of them, which we 
fhould then find to ftand well in 
rank and file. So doubtlefs, if we 
could have an advantagious profpe<5f 
of the Fixt Stars, we fhould find them 
very commodioufiy and well let in 
the Firmament in regard of one ano¬ 
ther. And this we have great reafon 
to conclude from the Rules of Parity, 
from that conftant Harmony, and 
Similitude obfervable among all the 
works of the Creation, which fall 

£ 4 under 
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under our cognizance : particularly 
this is evident in this Region of the 
llniverfe, to which we belong, and 
which we have a better Profpedt of, 
and can furvey with our Inftruments, 
I mean the Syfteme of the Sun. In 
this we find every Body placed in 
good order, and at due diftance ac¬ 
cording even to the niceft Rules of 
Proportion. 

f o it the eviction of this matter, 
let us (according to the moll received 
and rational Hypothefis) iuppofe the 
Sun placed in the Center, to influ¬ 
ence all his Planets with Light and 
Heat* Then follow the feveral Pla¬ 
nets, furrounding him, not one here, 
and another there, at all adventures, 
in a rude manner, but fq orderly, and 
at fuch due diftances, as make the 
Squares of their Revolutions round 
the Sun, in proportion to the Cubes 
fif their Diftances from it. And this 
proportion is what occurs throughout 
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the whole Solar Syfleme in all the Pri¬ 
mary Planets that revolve round the 
Sun, and in the Secondary Planets 
alfo that revolve round them. Thus 
it mamfeftly is in the Five Moons that 
accompany Saturn, and the Four ac¬ 
companying Jupiter. And if the great 

| CREATOR, and Contriver of the 
Univerfe hath thus modelled, and 
methodised this part, this Syftenie of 
it where we live, and behold the 
thing, no great doubt can be made 
but that he hath done the fame ip the 
other Syftemes thereof alfo 5 that 
every Syfleme is fet at a due Diftance 
from one the other, and every Body 
jn each Syfleme at its due Difiance 
alfo from their Sun, or Fixt Star. 

And now who can refledl upon 
thefe things, and not perceive and 
admire the hand that adleth in them, 
the Contrivance and Power of an in¬ 
finite Workman ! For where we have 
fueh mamfell flrokes of wife order 
■&. \ £ V «' 4 t V ,jt “ 1} 
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and management, of the pbfervance 
of Mathematical Proportions, can 
we conclude there was any thing lefs 
than Reafon, Judgment, and Mathe¬ 
matical skill in the cafe ? or that 
this could be effected by any other 
Power, but that of an Intelligent 
Being, who had Wifdom and Power 
fufficient for fuch a Work : accor- 
ding to the realoning of the Stoickyn 
Cicero, who pleads thus (1) : If thou 
fhouldjl fee a large and fair Houfe, thou 
couldfl not be brought to imagine that 
Houfe was built by the Mice and Weefles, 
although thou jloouldft not fee the Mailer 
thereof: fo (faith he) muldft thou not 
thinly thy /elf Very plainly to play the fool, 
if thou fhouldjl imagine Jo orderly a frame 
pf the World, fo great a Variety and beau¬ 
ty of Heavenly things, fo 'prodigious a 
quantity and magnitude of Sea and Landi 

(i) Ci$§r. de Nat. Deor. R 2. c. 6. 

to 

ft 
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to he thy Houfthy Workmanjhip, dwd 
that of the immortal Gods! And fo 

when we fee fuch good order, fuch 
due proportions in this Region of the 
tlniverfe, and have good reafon to 
conclude the fame may be through¬ 
put the whole, can we, without 
great violence to Reafon, imagine 
this to be any other than the work 
pf GOD? 

BOOK 
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OF THE 

M 0 T I 0 NS 
OF THE 

HEAVENS. 
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. CHAP. I. 

‘That the hare MOTlONL of the Heavens 
and Earth are aVemonJlration of God. 

N treating concerning 
the Motion of the Hea¬ 
venly Bodies, it will 
be neceflary to take in 
that of the Earth too. 
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it being not eafy to ipeak of one with¬ 
out the other. And here there are 
two things that are manifeft Demon- 
ft rations of the prefence and manage¬ 
ment of G O D, namely, That fuch 
Bodies fhould move at all: and that 
their Motion is fo regular. 

i. That all thofe vaft Globes 
of the Univerfe fhould have a Moti¬ 
on, mu if of neceffity be from fome 
Being that had Power enough to put 
them in motion. For as LaBantius 
well argues, (i) There is indeed apow-> 
er in the Stars (and the like may be faid 
of the reft of the Globes} of performing 
their Motions, hut that is the Tower of 
God who made and governs all thingsy 
not of the Stars themfehes that are mo- 
ved. For it is impoffible for fuch 
lifelefs, dull, unweildy Bodies to 
move themfelves, but what Motion 

(x) La&ant. h,z. c, f. 
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they have, they mult receive front 
fomething elfe able tb move them. 
How this fome will fay may be effe¬ 
cted by the Vortices furrounding the 
Sun* the Earth, or other Primary 
Mover (2) • or from a VeCtoral 
Power, or Emanations of the Sun* 
( 3 ), or thole Primary Movers carry¬ 
ing about and pufhing on thefe Bo* 
dies which move about them. But 
allowing that it is poffible it might 
be fb, yet Hill we mull recur to fome 
Fir ft Mover, fome primary Agent, who 
was able to fet that principal Mover 
into motion i and then the cafe 
amounts to much the fame, and the 
Argument hath the fame force, whe¬ 
ther we attribute the Motion of one^' 
or all the feveral Globes to the Pow* 
er of G O D. For in our Solar Sy- 

(2) This was Cartes his Motion* and of 
others long before him. 

(jJ This was Keplers Scheme, 
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fteme, for Inftance if it fhould be 
thought, that the Six Primary Planets 
revolving round the Sun, recei¬ 
ved their motion from his Revo¬ 
lution round his own Axis 5 yet let 
ns thinf (as Plato argues (4}) how it 
is pojjihle for fo prodigious a Mafs to he ■ 
carried round for fo long a time, hy any 
natural caufe ? For which reafon (faith 
he) I ajfert God to he the Caufe, and that 
it is impoffible it fhould he other wife. 
Thus Plato : and his Argument is un¬ 
doubtedly good, fince, as Arifloth 
argues (5), Every thing that is molted, 
rnujl of necejfity he moved hy fome other 
thing 5 and that thing muft he moved hy 
fome thing that is moved either hy another, 
or not hy another thing. If it he moved 
hy that which is moved hy another, we muji 
of necejfity, faith he, come to fome Prime 
Mover, that is not moved hy another. 
For it is impojfihle that what moVeth$ 

Y4)'Plato in Epinom. 
(j) Arijiot. Thyjico, E. 8, 6. f. and 

I ' ■ ” 
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and is moved by another, fhould proceed 
in Infinitum. 

And now therefore, if in our So¬ 
lar Syfteme, we fhould imagine the. 
Moon to be wheeled about our Earth, 
by the Motion and Yedlorial Power 
thereof 5 and the Moons about Sa¬ 
turn and Jupiter by the Motion and 
Vedtorial Power of thofe Planets 5 and 
all the Primary Planets to be turned 
round about the Sun by the Power 
of the Sun, yet at lafl we mull find 
out a Mover of the Sun it felf and 
thofe other Primaries: a Gaufe of 
fuffieient Power to wheel about thofe 
prodigious Maffes, of fuch vaft Bulks, 
as have before been affigned to them, 
and which, befides their own Weight, 
are, according to the former Hypo- 
thefes, clogged and encumbered with 
the Vts Inertia of all thofe Planets, 
whether Primary or Secondary, or 
both, which they drive round. And 
if this was the cafe, what Power cari 
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be found fufficient for this Woik5 
but that of the lame infinite Hand 
that at firft gave them Being! , 

And fo for all the reft of the 
Moving Bodies of the Univerfe, fuch 
as Comets, the New Stars before fpo-, 
ken of (6), and the flow Motion of 
the Firmament, or Fixt Stars in 
25920 (7) Years. This latter I fihall 
fay no more of, becaufe it may not 
arife from any motion of the Firma¬ 
ment it felf, but. from fome other 
caufe (8). But for Comets, what 

(6) Book II. ch. 
(7) Ttolemy made this Motion to be one de~ 

gree in 100 years. But others fince make it to 
be mbfe. Mr. Street, in' his Caroline Tables * 
makes it 1 gr. 20': Hevelius 1 gr. 24'. 46". 
bnt Mr. Flamfieed agrees Riccioli s numbers to 
come neareft the truth, viz, 1 gr,,2;'. 20". in, 
x60 years. Or yo ,y in ah year. According to* 
which rate the Motion (called the Flatonick 
par) is accomplifhed in 25*920 years; , 

(%) Sir Ifaac Newton demonftrates how this 
may arife from the Spheroidal Figure of the 

'if Frmip* fc* j. propel. U h, i.prop. 66; 
< •* ’ c* 
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Power but that of the Almighty could 
give them fuch prodigious ProjeCti- 
ons as their Trajectories or Orbs are 
found to have ? Orbs that run into 
fuch amazingly long Ellipfes, that 
’tis wonderful how their Projectile 
Force lliould carry them to fuch im- 
menfe Biftances, and their Gravity 
bring them back, and retain them 
in their Orbs. 

A n d fo for the New Stars, which 
I have faid are fo many Signals of 
Planetary Syftemes difperfed here and 
there all over the Univerfe, they are 
all of them lo many manifeftations 
and demonftrations of an infinite Be¬ 
ing that hath imparted motion unto 
them: and they are a fign alfo that 
there are other Globes, befides the 
Sun and its Planets, which are mo- 

. ' h I 
1 -- - - - — -- - 

Coral, 20. See the matter alfo more eafily de- 
ffionltrated in Dx.Gregor/s /.firon. L.i. Prop. 64. 
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Ving Bodies, even that all the Globes 
in the Univerfe are fuch, and cort- 
lequently To many Proofs of an 
Almighty firjl Moyer. 

Thus the bare Motions of the 
Earth, and of the Heavens are fo ma¬ 
ny arguments of a Divine Powef 
therein concerned. But we fhall 
hioreover find an infinitely Wife, as 
Well as Almighty Power herein 
tranfadting, by what follows in the 
next Chapter. 

CHAP. II. 

the great %EGULJ%ITY of fa 
Motions of cyhy Globe. 

TT A V IN G in the preceding 
M " 1 ^ Chapter (hewn that the gi¬ 
ving Motion to fuch immenfe, life- 
kfs Globes, is the work of God, we 

F 2 fhall 
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fhall find much greater demonftrati- 
ons thereof, if we confider that thofe 
Motions are wifely ordered and ap¬ 
pointed, being as various, and as re¬ 
gular and every way nicely accom- 
plifhed, as the World and its Inha¬ 
bitants have occafion for. This is 
a manifefl fign of a wife and kind, as 
well as omnipotent CREATOR and 
ORDERER of the World’s Affairs, 
as that of a Clock, or other Machine 
is of Man. Thus Tully’s Stoick (i ) 
argues our prefent cafe, from the 
Shepherd at JBium, when from the top 
of an Hill he happened firft to fee a 
Ship failing in the Sea, he was for a 
while in great amazement and fur- 
prize to fee fuch a moving inanimate 
Body, and could not imagine of 
what a Nature it was poffible it 
fhould be, untill he perceived, by 

Nat. Deor. L, 2. c. j r. 
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fome tokens, that it was made and 
managed by Man. So, faith he, the 
Philofophers ought to have done, if haply 
they had any doubts at the fir ft View of the 
World : afterwards when they fhould be¬ 
hold its determined and equal Motions, 
and all things managed by ejlablijhed or¬ 
ders, and with immutable confkancy ; they 
ought then to underftand that there is not 
only fome Inhabiter in this heavenly, this 
divine HoUfe, but alfo fome (Ruler, and 
Moderator, and in a manner, Architect 
of fo great a Work, fo noble a Perfor¬ 
mances ThisConclufion is fo natural, 
fo cogent, that any thing but ftupid 
prejudiced Blockheads (as thofe Phi" 
lofophers were) would have naturally 
and eafily made it. Put now, faith 
the Stoick (I), they feem to me not fo 
much as to have any fufpicion of the won- 
derfulnefs of the things of the HeaVens or 

(2) Ibid. c. 36, 
' / t 
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the Earth. And great reafon the Sto~ 
ick_ had for his furmife. For fo mani- 
feft a Demonftration of a Deity are 
the Motions of the Heavens and Earth, 
that if men do not fee them, it is a 
|ign of great ftupidity 5 and if they will 
not fee, and be convinced by them, 
it is as plain a fign of their prejudice 
and perverfenefsj as will farther appear 
by confidering what an incompara¬ 
ble prpvifiop. is made for the World’s 
good, by the particular Motions 
which axe given to the Earth and 
Heavens, namely the Diurnal and 
iperiodical Motions, 

ir 4 J I'i 4 . * !■ 
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Chap. 5. The Diurnal Motion. 

CHAP. Ilf. 

Of the Diurnal MOTION of all the 
federal Globes. 

S to the Diurnal Motion, there 
is great probability that our 

Earth, and all the Heavenly Bodies 
have a Rotation round their feveral 
i. ' t J 

Axes $ not all performed indeed iij 
the fame fpace, or length of time, 
but fome in longer, fome in fhorter 
times; each Time making what we 
Call a Day in thofe ieveral Globes, 
equivalent, although not equal, to 
the circumvolution of our Earth in 

» f j I7** •» * ; r. / ' - * ( 

24 hours. 
This diurnal Rotation is vifible in 

many of the Heavenly Globes, and 
highly probable in our own. In the 
§mi it is very manifeft from tjie equa-? 

ble 
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ble Motion of its Spots, which fome- 
tjmes appear on it’s Disk;, and have 
been obferved formerly by Gali 'Uo (1). 
Schemer (i), Tar.de f$), Malapertius, 
JHeydius (4) and others fince them by 

- - \ \ 

(1) Galilaus tells us in the III. Dialogue of 
his Syfiem. Mund. that he was the firft that dis¬ 
covered Spots on the Sun, in the year 1610, 
which he mewed the next year to divers great 
perfcns in Rome< That Scheiner fent him two 
Letters by Vel/erus under the feigned name of 
Apelles, to defire his opinion of them; that he 
Concluded them to be alterable, contrary to 
die received Opinion then, of the Heavens in¬ 
alterability, that they were contiguous to the 
Sun, and that their p^th oyer the Sun, fame- 
limes in a Curve, fcmetimes a {trait line, ar¬ 
gued the Annual Motion of the Edrth about 
the Sun, and not of the Sun about the Earth \ 
with more to the fame purpofe, which may 
be feen in the fagacious Author, in his 1 and 
4 n " -r x. : t i, , 1 \ % 
3 Dialogue. 
" (2)Vid. Schemers RofaUrhna. 

V. Tarde s A fir a Borbonia, who toofc them 
to be fmall Stars intergofing themfelves be¬ 
tween the Sun and us' Of the fame opinion 
alfa was MalapertiuSy who gave them the narrf$ 
of Sydera Aufiriacd. 

' (4.) See Hevelius's opinion of them at large 
in his Selenographyy ch. 5, in the Appendix. 

frL'* " " ’ : ’ ' Mr. 

r 
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of the Sun. 7$ 
Wx.Gafcoigne and Mr Crahtrte (y )• and 
fince them by Mr, *Boyl, Dr. Hook* 
Dr. Halley, Mr. Flamfleed, and others 
in England, and by Meffieurs CaJJini, 
fPicart, and others abroad (6); and 
of late by my felf and others too. 
Thefe Spots have manifeftly a Moti¬ 
on, and the fame Motion too, as 
that of a Globe moving round upon 
its Poles: for we may perceive them 

“ —--- 

In their Letters (now in my hands) there 
is an ingenious controverfy between thofe 
two great Men, Mr. Gafcoigne, th,e Inventer 
of the Micrometer, and Mr. Crabtrie• concer- 
ning the Solar Spots that appeared about the 
year 1640,* which Mr. Gafcoigne imagined tQ 
be great numbers of fmall Planets revolving 
round the Sun, at a fmall diftance from him. 
Mr Crabtrie s anfwer and opinion may be feen 
in his Letter which is publifhed with my own 
pbfervations about the Solar Spots from 1703 to 
1711 in the Vhilof. TranfcrB. No. 330, 

(6) The Qbfervations of thofe grea* Men 
which are difperfed about in Vhilof. Tranf may 
be feen at one view in Mf. Lounhorfs Abridg- 
fnen£ Vol. 1* p. 2740 
11 ‘ 1 1 ■ • * , M 

» 
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to be perpetually Ihifting their places 
from the Eaftern to the Weftern 
Limb of the Sun 5 and in thus do¬ 
ing, their daily Stages and Motion 
exactly correfpond to the Motion of 
a Globe, that is, thole Stages are 
Chorter, and the motion of the Spots 
feemingly flower towards the Sun’s 
Limb, but near the Center of the 
Disk, larger and fwifter $ and all in 
exa<5t proportion to a double Line of 
Sines, or luch a Line of Sines on each 
Semidiameter of the Disk. 
y $ i ’ ^ ‘ y 

An d farther yet, thefe Solar 
Spots, as they manifellly demonftrate 
the Sun to be a rnoving dlobe, turn¬ 
ing round once in fomewhat above 
z 5 days, fo they manifeft themfelves 
to be lomething adhering unto, or 
nigh the Sun’s globous body, by 
means of the different appearance 
they have in the different parts and 
pofitions of the Sun : as in the mid¬ 
dle of the Disk, if they are round. 



3 round its Axis. 7% 
i 

towards the Limb they become more 
and more oval or long, juft as fucl> 
a like Spot on a common Globe 
would appear when it is turned 
round. 

And laftly, another thing obfer- 
veable in and from thefe Spots is, 
that they defcribe various Paths or 
Lines over the Sun, fometimes ftrait, 
fometimes curved towards one Pole 
of the Sun, fometimes towards the 
other, exactly correfponding to the 
different Pofitions of the Earth in re- 

't ; * • s 

lpe«£t of the Sun throughout all parts 
ear. 

Thus in that vaft Mafs of the 
r y 

Sim we have manifeftly fuch a Diur¬ 
nal Motion as I fpake of, or Circum- 
yolution round its Axis 5 a Motion 
conftant and regular, and doubtlefs 
of as great ufe to fpme office or other, 
in fome part or other of the Univerfe, 
as the Motions of the Earth are to 
the Inhabitants thereof: and a Moti- 
* 1 r * C » f }’ ' « * • i, - « 1 ^ * 
I\r *. i l '•* v i ?■ - n * vv „ * * * • * 
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on therefore this is demonftrating the 
concurrence of the Almighty. 

Neither is it the Sun alone that 
undergoes a Diurnal rotation, but 
moft, if not all the Erraticks. about 
him. Saturn indeed is at fo great a 
diftance from us, that we have not 
been able to perceive whether or no 
he hath fuch a Rotation $ but as the 
other Planets have it, and there is 
full as much occafion for it in Saturn 
as in them, fo there is no great doubt 
to be made but that he hath fuch a 
like Diurnal Motion, accommodated 
as well to his ftate, as it is in the 
Earth and the reft of the Planets. 

So Jupiter is difeovered to have 
manifeftly a Motion round upon its 
Axis from Eaft to Weft, in the fpace 
<©f 9 h. 56', as Monf. Caffini (7) by 

(7) See his Qbfervations in the Memoirs 
^ Mathem.& de Vhyfique for Jan. 1692. 
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many repeated Obfervations in the 
year 1665, and other following 
years firlt found from the Spots ob- 
-lerveable on it 5 of which there are 
two kinds which I my felf have often 
feen as well as others before me, a 
fhort account of which (although it 
be a Digreflion) may not be unac¬ 
ceptable to many Readers. One 
kind of thofe Jovial Spots is only the 
Shadow call upon the Planet by the 
Satellites intercepting the Light of the 
Sun, when they are interpoied be¬ 
tween the Sun and Jupiter: the other 
are fuch as are really in the body of 
that Planet, after the manner of thofe 
we fee in the Moon, but not perma¬ 
nent as they are. And by the moti¬ 
on of thefe latter Spots it is manifeft, 
not only that Jupiter revolves round 
in the time mentioned, but that it is 
a moving Globe alfo, by reafon (as 
was faid of the Sun) thofe Spots move 
fwifter, and in larger Stages toward® 



X, . . 
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the middle, than towards the Limbi 
of Jupiter’s Disk. . Alfo fuch Spots as 
are round about the middle, appear¬ 
ing long or oval towards the Limb 
Or edge of the Disk $ as was before 
obferved of the Sun’s Spots. 

As to Mars and Venus ^ they are both 
difcovered to have Spots, or parts 
lighter and d'arker, as well as Jupiter, 
and to have a motion alfo as he hath. 
Of thofe Spots in Mars Dr. Hook, had 
divers views in the year 1665, which 
he hath given us Figures of (8): and 
from thence Concluded that Planet 
had a motion, although he could 
not determine in what time it was 
performed. But Mr. Huygens ex¬ 
prefly faith (9) it is performed in the 
fpace of 24 h. 40'. But for the moti¬ 
on of Venus, Monf. Cajjini could per¬ 
ceive the Spots to change their place, 

(8) See Philof. Tranfad. No, u, 14, 
(9) Gofmodieor, p. 24, 
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and that the Planet had a Motion,- 
although he could not make out whac 
it was (i o). 

Thus are the Primary Planets 
difcovered to have a Diurnal Potation^ 
or fomewhat very like it at leaft, all 
except Saturn, as I faid, and Mercuryy 
and our own Globe. And as to thele 
we have very little, or no reafon ter 
imagine but that they move as well 
as the reft j only we cannot perceive 
it in Mercury, by reafon of its proxi¬ 
mity to the Sun, and that its Elon* 
gations are never fo great, nor fo long, 
as to enable us to have any good and 
fufficient Views of him with our Te« 
lefcopes. 

And as for our own Globe, it is 
very vifible that either that moves 
round in 24 hours, or that the Sun 

(10) Mr. Cafjin'1% Obfervations difperfed in 
the Phil. Tranj'. may be feen at one view in 
Mr, Lo'nnkorfi Abridg. Vol. 1, p. }8j. 

and 
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and all the Heavens move round it 
tv * / * . -f , /Ve 

in the fame time. And which of 
thefe two is the molt agreeable to the 
ufual courfe and methods of Nature, 
which performs all its works in the 
moft compendious, facile way, let 
every one judge. And is it not far 
the moft compendious, ready and 
eafy way that the Terraqueous Globe 
fhould wheel about in 24 hours, than 
that fo many vaft Bodies of the Hea¬ 
vens fhould be turned about it in that 
time ? Is it not as poflible, yea as 
probable, that our lefler Globe fhould 
be fo turned about as thofe more 
mafly Globes of the Sun, Saturn, and 
Jupiter are about their Axes ? But I 
fhall not enter into a detail of the 
Arguments for the Earth s Motion 
and the Objections made againft it 
becaule I have done this in the Preface. 

Thus having taken a profpeCt 
Of the 'Diiirnal Motions of the great 

that fall beft 
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under the cognizance of our Inftru- 
ments, and. found that many, and 
probably all of them have a Rotation 
round in a determinate time; if to this 
we add the Convenience and prodigious* 
life of this Motion to the fevejral relpe- 
€tive Globes, we fhall find that art 
infinitely Wife and I\ind, as well as 
Omnipotent Being was the Orderer 
thereof. Fpr were thofe Globes al- 

> •( > 

ways to ftand ftill,. especially thq 
Erraticks that owe their Light and 
Heat to the Sun, in this cafe, one 
half of them would be dazelled and 
parched with everlafting Day, whilft 
the other would be involved in ever- 

v \ . •' $ ' > 'I ' i i +* ' 9 

falling Night and Darknefs. And 
what the conferences would be, we 
may beft judge from what would be¬ 
fall our own Globe, without the 
kindlyAlternations of Day andNighti 
and that is that it would not be an 
habitable place 5- it would neither 
agree to the fiate’ of Man', or any* 

\ 
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ocher Animals; nor to that of Vege¬ 
tables or indeed any other Creature* 
For one half of the Globe would be 
burnt up, at leaft too much dried 
and exhaufted with the perpetual 
Beams of the Sun, whilft the Other 
would be immerged in and deadened 
with perpetual Night. And in luch 
a cafe how could the great Works of 
Nature,, fo ferviceable to the World, 
be performed ? How, for inftance, 
could the Vapours be raifed to fup- 
ply the Earth with cooling Clouds 

' and fertile Showers ? How could the 
Winds be excited to fan the Atmof- 
phere with their plealant and health¬ 
ful Gales ? How could the Tides be 
produced, which by their conftant 
agitations keep the Waters fweet and 
clean, and prevent their poyfbning 
ahe World ? / 

An b as the Courfe and Functi¬ 
ons of Nature would be thus affected, 
fo would the State of the Creatures 

be 



f* 

■6 
if ' 

Chap. 3. Diurnal Motion. 8 j 

be no lefs. For how could thofe of 
the Vegetable Kingdom be animated 
and excited by the kindly heat of the 
Day, and then again tempered and 
invigorated by the no lefs kindly 
Dews, and Influences of the Night ? 
How could Men and all other Ani¬ 
mals difpatch their Bufinefs, gather 
their Food, and perform all the va¬ 
rious labours and offices of the day* 
and then recruit and repofe them- 
felves with reft, fleep, and due Per- 
Ipiration, and whatever elfe may be 
owing to the falutiferous influences 
of the Night, and abfence of the 
Sun ? 

Thefe and ten thoufand as great- 
Inconveniencies as thefe, would be the 
certain events of the want of this 
Diurnal Motion of our Globe. And 
as the reft of the Globes have their 
Shares in the like Motion, fo we 
may very reafonably imagine thax it 
is no lefs ufeful and beneficial to them* 

G t than 
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than it is to us, and that the Incon¬ 
veniences of the want of it would be 
as great. 

* 

CHAP. IV. 
\ , 

Of the Annual or periodical MOT 10 N 
of the Primary Planets. 

BE S I DE S the Motion treated 
of in the preceding Chapter, 

there is another which is as clear a 
manifefiation of the great CREA¬ 
TOR as that,namely th^Periodical or 
Annual, which is vifible in fome of the 
great Globes, and probable in many 
others. Among the Fixt Stars it is 
highly probable fomething of this 
Nature is : as appears from thofe 
New Stars which I have before taken 
notice of, which,as I have faid, fome- 
fimes become vifible to us, namely 
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when they are in that part of their 
Orbits which are neareft to our Earth 5 
and then again difappear, namely 
when they, in their periodick Moti- 
tion, are in thofe parts of their Orbits 
farther off from the Earth. But theft 
Syftemes being out of the reach of 
our beft Glaffes, I ftiall pafs them by, 
efpecially becaufe in our own Solar 
Syfteme we have abundantly enough 
to entertain us in this Demonftration 
of GOD. 

For. it is very vijuble, without 
the help of the Telefcope, that eve¬ 
ry fPlanet of the Solar Syfleme hath 
this periodicMotion I am fpeaking of. 
For it is manifeft that either the Sun, 
and the Planets move about the 
Earth, the one in the fpace of a year, 
and the reft in other times 5 or that 
the Earth and the other Planets move 
about the Sun in fuch times. But let 
us (as I have all along done) fuppofe 
the latter, that the Sun is fixt in the 

G : Cent^- 
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Center, without any other but its Di¬ 
urnal rotation in 25 ~ days : in this 
cafe, we (hall have the feveral Pri¬ 
mary Planets revolving round the 
Sun in an excellent and due order, 
by the exa&eft rules of fuch a noble 
Structure, fuch an admirable ©eco¬ 
nomy, and that is in Times (as I faid) 
in fquare (Proportion to the Cubes of their 
Di/lances. So that we fee Mercury tq 
perform its Period in near 8 8 days: 
Venus (the next in order to the Sun) 
its Period in fomewhat above 224 
days : then the Earth with its com¬ 
panion the Moon in 3 6^ ~ days : then 
Mars in about <587 days : next him 
Jupiter in about 4533 days: and 
laftly Saturn in fomewhat above 
10759 days. 

To this fo ftri<5t an order of the 
Periods of thofe Planets, we may add 
the confederation of the different Paths 
of their Periodical and Diurnal mo- 
£ . . ‘ . I Pi. 

tion, that they lye not in the. fame 
1■ “ ? V — •** 1 pi - 

i * v-M 4 
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Plane, but Tome what crofting one 
another 3 the Diurnal courfe lying 
Weft and Enft, parallel to the Equa¬ 
tor 3 but the other lying in the broad 
path of the Zodiack at an inclination 
of % 3 £- deg rees. 

And a glorious contrivance this is 
for the good of our Globe, and doubt*- 
lefs no lefs for all the reft that fym- 
pathize in the like motion. For was 
the Earth’s Periodick motion to be 
always in the fame Plane with that 
of the Diurnal, we might indeed be 
fometimes nearer to, and fome- 
times farther from the Sun 5 but 
at the fame time mifs of thofe kindly 
increafes of Day and Night, together 
with fuch ufeful directions of the 
Sun-beams, which the advances t*f 
the Earth to one or other of the 
Poles caufe (1) : which two things 

CiJ There are two Caufes of the great 
difference between the Winter and Summer, 
FJeat and Cqld, One is the fhorter or longer 

G 4 arc 
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continuance of the Sun above the Horizon; 
in Summer long, which increafeth the Heat, 
as much as it lengthens the Day ^ in Winter 
Ihort, which diminifhes the Heat as it fhortens 
the Day ,• and augments the Cold, as it length¬ 
ens the Night. The other caufe is the 
Oblique or Perpendicular direction of the 
Sun's rays, the Oblique being weaker than the 
perpendicular; as is evident from Galileos 
experiment, in his Syfiema Mundi Dial. I. by 
holding a Paper turned up at right angles, or 
n Book half open, over againft an illuminated 
.white Wall ,• where it may be obferved that 
the fide oppofite to the Wall, which the Rays 
fhike perpendicularly, is far more light and 
white, than the other fide, on which the Rays 
fall obliquely. The fame it is in the Incidence 
of the Sun's Rays on any Plane, namely the 
Rays are fo much ftronger, and the Plane the 
more warnied and enlightened, as the Rays 
are more or lefs perpendicular ,* and that on 
two accounts, i. Becaufe the Perpendicular 
Rays ilrike with greater force than the O- 
jblique, :4s in Fig. 4. the Rays R R ftrike the 
Plane A P more forceably than the Plane O B. 
The AdUon or Force of which Percuffion is 
(dike that of all other Impulfes) as the Sine of 
the Angle of Incidence.* So the Force of the 
Rays RR hpon the Oblique Plane OP, is as 
fhe Sine only of R O P, whereas their Force 
upon A P is as the whole Sine of 90 degrees, 
hr Angle R O P. 2. Another Reafon is. That 
a‘greater number or quantity of Rays fall 
within 'the 'compafs or Area df any'Plahe in 
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are the real caufes of our Seafons of 
Summer and Winter, Spring and Au~ 

a Perpendicular than Oblique direction. This 
will be manifeft from the bare inTpection of 
Fig. 4. Where it piay be obfeyyed that all 
the Rays between RR and Op fall on the 
Plane A P; but only about one half of thetn 
would fall upon an Oblique Plane of the fame 
lengthy if it was O b: qr (which is the fame 
thing) near as many Rays would fall off O 
turned up to Oby as fall upon it. Alfo it may 
be obferved farther, that as the Line O B is 
longer than Op fo are the Spaces between the 
Rays larger inO B than O p; and corifequent- 
ly fewer Rays fall on O E for its length, than 
on O p for its length, or the Rays are denfer^ 
or more compact in O p than O B. And when 
they are fo, they are fo much the ftronger^ 
as is evident from the colle&ing and conden* 
fing the Sun’s rays by a Burning-glafs. 

What the particular Power of the Sun’s rays 
is in all Directions, Quantities, andlmpulfes, 
falls under Mathematical calculation ,* but I 
need hot trouble the Reader with it, but fhall 
refer to the ingenious Dr. IVolfius, Mathemati¬ 
cal FrofeiTor of Hall's, Element a Aerometri<te. 
And as for the proportional degree of the Sun’s 
heat in all Latitudes, and all its Altitudes, our 
moft acute Savilian ProfelTor, Dr. Halley, hath 
given us a neat and clear method for compu^ 
png it in Vbikf IsanfaeL No. zap 

J tmnn* 
V i *■ i 
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tumn, and not our being nearer un¬ 
to, or farther from the Sun. Bor 
thofe benefits,) we at leaft that inha¬ 
bit towards the Northern Pole) have 
at the contrary Seafon, when we have 
moll need of them, the Sun’s 
-proximity, ip Winter $ its greater 
diftance from us in Summer $ as 
is manifeft from the increment of its 
apparent Diameter in Winter to 31. 
47", and the decrement thereof in 
Summer to 3 i \ 40 ' (2). 

1 11 111 ."*!'■; 11 — 

(z) Monfieur de la Hire in his TabuL Ajlron. 
makes the Sun's Semidiameter to be Dec. 
16' 22-' and Jun. 50. 1 fr. 49". But Mr. Flamjleed 
in his Lunar Tables added to Mr. Honox s Pofi- 
humous Works makes the greateft to be 16?. 

the leaft iy\ fo". and the French Acade¬ 
mics i6\ 2^. and ij\ fo", V. Recueil d'Obferv, 
Les Elemens d’Afiron. p. 22. 

I^efides the alteration of the*Sun’s apparent 
Diameter, its fwifter motion in Winter about 
the Solftice by about a i^thpart^ is an argu¬ 
ment of its being then nearer the earth. 
From whence it comes to pafs that from the 
Vernal to the Autumnal iEquino^ there are 

Ann ^ W-- —4 
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And now for a Conclufion of 
' ' ' '( 

this chapter concerning the Periodick 
Motions of the Primary Planets, we 
may take up the Argument of Hugo 
'de S. Vittore (5), Who commanded? the 
Sun to defcend through the Winter Signs $ 
And who again caufeth him to afcend 
through the Summer Signs I Who leads 
him from Eajl to Weft ? And who again 
brings him back^from the Wejl to Eajl ? 
All thefe things are Very wonderful, but 
to God alone poffible. 

1 

about 8 days more than from the Au&mnal to 
the Vernal. 

(3) cQuis Solent peV hjberna defcendere figna pY*em 
cifit ? Jguis rurjum per afiva figna afcendere fa- 
at ? £uis eum ab Oriente in Occidentem ducit i 
^uis iterum ab Occidente in Orientem revehit • Hae 
cunBa funt mirabiliai fed foli Deo poffibilia* Didaf* 
pah L. y. c» 8, 
**r * i L ■* V 
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chap. v. 
the Periodical Motion of the Secondary 

Planets. 
v v < HAVING confidered the Pe¬ 

riods of the Primary Planet s$ 
let us next caft our eye upon thofe 
of their Secondaries. And among 
thefe we (hall find the fame compleat 
order and harmony as among the 
laft. Thus Saturn’s five Moons, and 
Jupiter’s four, and our own about the 
Earth, have each of them their de¬ 
terminate times, fome longer, fome 
fhorter intervals of time, in the fame 

~ i f ft’. 

due proportion, as I fpake of among 
the Primaries. 

Resides which, there is another 
thing very confiderable in this Perio¬ 
dical Motioir of thofe Secondary 
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Planets, and that is, that it is mixt 
with a kind of cochleous Direction to¬ 
wards one or other Pole of the Pri¬ 
mary Planet 5 by which means every 
Satellite by gentle degrees changeth its 
Latitude, and makes its vifits to¬ 
wards each Pole of its (primary. 
This is well known among the Cir- 
ctimjovials for inftance, that they all 
have a flow and gradual progrefs, 
firft towards one, then back again 
towards the other Pole of Jupiter: 
and that each Satellite hath its Lati¬ 
tude greater and greater according 
as it is farther or farther from Jupiter $ 
Body. Accordingly the Latitude of 
each OrcumjoYial, affigned by the di¬ 
ligent and fagacious Caffini (4), after 
12 years obfervations, are thefe. 
The greateft Latitude of the Firft, 

(4) Les Hypoth. et les Tables des SateL de JupU 

ter § 4, ia French Academift’s large Coll@« 
ftioiL 
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Or Nearejl, exceeds not a third part 
of Jupiter’s Semidiantecer: that of the 
Second, furpafleth but a little of a 
quarter of its Diameter: that of the 
Third a little exceeds three quarters of 
the Diameter : and that of the Fourth, 
or Outermojl goes beyond Jupite/s 
Poles by a third part of the Semidia¬ 
meter. All which mutations, fie 
faith, are performed in the fpace of 
12 years. Thus the famous Cajfini. 
But I have my felf obferved a great¬ 
er vagation in the Third Satellite, that 
it advanced near to, if not even with 
the very Limb, or Pole of Jupiter, 
and that its Stay in Jupiter s Shadow, 
or the Duration of its Eclipfe at that 
time,was lefs than is commonly affign- 
ed unto it, as it is reafonable to ima¬ 
gine it Should be, becaufe the SateL 
lite had only the outfide of the Cone 
of Jupiter’s Shadow, and consequent¬ 
ly a leffer part thereof to pafs tho¬ 
rough at that time. 

A s 
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A s to the end and ufe of this fo 
obferveable a tendency in the Secon¬ 
daries towards each Pole of their 
Primaries, we may guefs at it from 
what hath been faid of the like ten¬ 
dency of the (Primaries towards the 
Sun, on which our Seafons do depend i 
So thofe Secondaries moving in like 
manner to each Pole, effect fome of 
the grand Works of the divine Provi¬ 
dence from Pole to Pole, illuminate 
all parts of thefc refpedtive Globes* 
contract the length of their Nights 
(as fhall be fhewn in proper place,) 
move their Waters, and excite their 
Tides, and perform other fuch great 
Works of Nature as with good rea- 
fon we attribute to the influx of our 
Moon here in our own Globe. 

And can fuch well contrived, 
fuch ufeful Motions, that the World 
could not fubfifl: without, that Na¬ 
ture could not do its grand Works 
without, can thefe be other than the 

Fiat 
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Fiat of an infinitely indulgent as well 
as wife C'lfEATO^! Could this confo- 
nancy be fo uriiverfal, among all the 
Globes we can bring within ourView, 
could their Periods and Diftances be 
in the fame due Proportion all the 
Univerle over, their Motions all fo 
alike, had they not had the fame 
Contriver and Maker! But I fhall clofe 
this argument with the Reflexion of 
the moil ingenious Mr. Molyniux (5 ) 
who fpeaking of the fefquiplicate pro¬ 
portion of both the Primary and Se¬ 
condary Planets, thus concludes. 
And from hence may we juflly fall into 
the deepejl admiration, that one and the 
fame Law of Motion Jhould be obferVed 
in Bodies fo Vajlly difiant from each other, 
and which feem to have no dependence or 
correfpondence with each other. This doth 
mojl evidently demonflrate that they were 

(j) Divftr. Nov, Par. 2, c. 6. § 12. 
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all at firfi put into Motion by one and the 
fame unerring Hand, even the infinite 
Power and Wifcfcm of God, mho hath 
fixed this Order among them all, and hath 
tfiablijbed a Law which they cannot tranfi 
grefs. Chance or dull Matter could never 
produce fuch an Harmonious Regularity 
in the Motion of Bodies fo Vafily diftant: 
this plainly fhews a Dejign and Intention 
in the Firft Mover. And with fubmijjion 
to the Reverend and Learned Divines, I 
dm apt to think., that one Argument drawn 
from the Order, Beauty and Dejign of 
things is more forcible againji Atheifm, 
than multitudes of Notional Broofs, See. 

Thus Mr. Molyneaux. But we (hall 
find farther Evidences of this Supreme 
Management in thefe matters from 
what follows in the next Chapter. 

€ H A P* 
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. CHAP. VI. 

The Conftancy and Regularity of all the 
Motions of the Earth and Heavens. 

THAT the Earth and Heavens 
move at all, but efpecially 

that they have fuch particular and 
beneficial Motions, appears, from 
the preceding Chapters, to be the 
work of God. And the concurrence 
of the fame infinite Hand is as mani- 
feft in the Perpetuity, Conftancy, 
and Regularity of thofe Motions. 
For without this Almighty Guide and 
Manager, how is it poflible that all 
thofe vaft and unweildy Mafles fihould 
Continue their beneficial Motions 
throughout all ages ? fhould perform 
their ufeful Stages without any the 
leaft intermiflioh, interruption or 
diforder that we know of ? What 

Mo- 



>; -- 

Chap. V. (Regularity of the Motions, p p 

Motion, what Contrivance, what 
piece of Clockwork was there ever 
under the whole Heavens, that ever 
came up to fuch a perfection, and 
that had not fome flops, or fome 
deviations, and many imperfections ? 
But yet none was ever fo flupid as to 
conclude fuch a Machine (though ne¬ 
ver fo imperfeCt) was made by any 
other than fome Rational Being, 
fome Artiffc that had skill enough for 
fuch a Work. As he in Cicero (1} 
argues from his friend (pojidonius’s 
Piece of Watch-work, that fhewed 
the motions of the Sun, Moon and 
five Erraticks; that if it had been 
carried among the Scythians or ©ri- 
tainSj Quis tn ilia barbarie dubitet, quin 

ea Sbhdra ft perfeffia Ratione ? with 
more to the fame purpofe : no man 
even in that ftate of Barbarity would 
make any doubt whether it. was the 

(i) Ds Nac, Deor. L.2. c. 34. 
H 2 ' workn . 

( 
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workmanihip of Reafon or no (i). 
And is there lefs Reafon to imagine 
thofe Motions I have been treating 
of to be other than the work of God, 
which are infinitely more conftant 
and regular than thofe of Man ! Or 
to ufe the laft mentioned Stoicks ar¬ 
gument, can it be thought that Atm 
chimedes was able to do more in imi¬ 
tating the Motions of the Heavens (in 
his Sphere) than Nature in effecting 
©f them ? 

And now to refleft upon the 
whole, and fo conclude what harh 
been faid concerning thefe feveral 
Motions : We may all along per¬ 
ceive in them fuch manifeft fignals of 
a divine hand, that they all feem, as 
’twere, to confpire in the demonftra- 
tion of their infinite CREATOR and 
ORDERER. For befides what in 
all probability is in other parts of 

(2) See the place cited at large in my Fbyfi* 
$'d Thielog$ p, 

she 
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the Univerfe, we have a whole Sy- 
jleme of our own manifeftly proclaim- 
ing the Workraanfhip of its Maker. 
For we have not thofe vafl: and un- 
weildy Maffes of the Sun, and its 
Planets, dropt here and there at ran¬ 
dom, and moving about the great 
Exp anfuni y in uncertain Paths, and 
at fortuitous Rates and Meafures, 
but in the compleateft manner, and 
according to the ftridteft rules of Or¬ 
der arid Harmony j fp as to anfwer 
the great ends of their Creation, and 
the divine Providence,to difpatch the 
noble Offices of the feveral Globes; 
to perform the great Works of Na¬ 
ture in them 3 to comfort and cherifh 
every thing refiding on them, by 
thofe ufeful changes of Day and 
Night, arid the feveral Seafpns of 
the Year. 

These things are fo evident to 
the Reafon of all men, that Tu fly 
rnight well make his Statisto alledge 

r H 3 tjlii 
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this as one of his principal arguments 
for the proof of a Deity (3); The fourth 

caufe, faith he, and that even the chief, 
is the Equality of the Motion, and the 

Revolution of the lieaVens j the diflin- 
Sion, utility, beauty and order of the 

Sun, Moon, and all the Stars : the bare 

view alone of which things is fufificient 

to demonflrate them to be no works of 
Chance. As if any one fhould come in¬ 
to an houfe, the Gymnajium, or Forum 5 
when he fhould fee the order, manner and 

management of every thing, he could ne¬ 
ver judge theje things to be done without 

an Efficient, but muft imagine there 

tv as fame Being prejtding over them, 
and whofe orders they obeyed. So much 

more in fo great Motions,fuch Viciflhudes, 
and the Orders of fo many, and great 

things 5 — a man cannot but conclude, 
that fuch great aSs of Mature are gover¬ 

ned 

(}) De Nat.Deor. L. z, c. 5-. 
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ned by form Mind, home Intelligent 
Being. 

And fo again afterwards (Chap. 
2i.) when, among other things, he 
had been Ipeaking of the motions of 
the Planets, he thus argues, I cannot 
fojjibly under/land, faith he, how all 

this conjlancy can be among the Stars ; 
this fo great agreement of times through 

all eternity, among fuch Various courfes 

(how this can be) without fome Mind, 
(Reafon and Counjel. And a little after 
this, fpeaking of the Fixt Stars, he 
faith, ‘But the perennial, and perpetual 
Courfes of tho/e Stars, together with their 
admirable, and incredible conjlancy de¬ 

clare a Divine 'Tower and Mind to be 

in them. And this he takes to be fo 
plain a cafe, that he that could not 
difcern it, he thinks, could difcern 
nothing. And then he thus con¬ 
cludes, In the Heavens then, there is 

neither any Chance, nor any temerity, nor 

grrotir, or Vanity : but on the contrary, 
H 4 there 
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there is all order, truth or exaBneJs, ra«- 
Jon, and conjlancy. And jfuch things as 
are Void of thefe are counterfeit, falfey 
and full of error. -lie therefore 
that thinks the admirable celejiial order, 
<W incredible conjlancy y on which the con- 
ferVation and good of all things depends, 
£o Void of a Mina, he himjelf deferVes 
to be accounted devoid of a Mini Thus 
with great Force and reafon Tullys 
Stoick^ rightly infers the prefence and 
concurrence of a Divine ‘Bein? and 
fpower from the Motions of the Hea- 

{ \ . ■ 

yens: only not being aware who that 
Being was, he erroneoufly imagines 
the Heavenly Bodies themfelyes to 
have Divinity, and puts them there- 
fore into the number of the Gods. 

BOP 
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Of the feveral 

G L O B E S of the Unjverfe.j 
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CHAP. I. 
*■ - i 

The confonancy of all the GLOBES iil 
their Spherical Figure. 

A V IN G in the preceding 
Book manifefted the Mo• 
tms of the Earth and 

i % * * ' i • ^ ‘ * ’ ***■ 

Heavens to be the Con¬ 
nivance and Work of GOD, I (hall 

en= i ■ ^ 
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enquire in this,whether their Figure be 
of the fame kind, fuited to the Mo¬ 
tions, and in a word, to the whole 
ftate and convenience of the feveral 
. H' ' * * ** ' ■ - 1 - 

Globes ? 
N o w as to the Figure $ it is ob* 

ferveable in the fir ft place, that there 
is a great Confent therein among all 
the Globes that fall tinder our view, 
and that is that they are all Spheri¬ 
cal, or nearly fo, namely Sphceroi- 
dal (t). Thus all the Fixt Stars, fo 
far as we are able to behold them ei- - I 
ther with our naked eye, or our 
Glaftes. Thus the Sun, and thus 
all its Planets, and thus the Secon¬ 
daries, or Moons accompanying Sa¬ 
turn, Jupiter, and our Earth. And 
although Venus, Mercury, and our 
Moon have Fhafes, and appear fome- 
times Falcated, fometimes Gibbous, 
and fometimes more or lefs round 5 

(1J See VhjJicQ-Theol B, 2. ch, 1. Note 1* 
fine! 
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and even Mars too, in its Quadra¬ 
tures, become Gibbofe j yet at fuch 
times as thefe Planets fhew their full 
Phafes, they are found to be fphaeri- 
cal, and only lofe this figure by veri 
tue of their pofition to the Sun, tq 
whom they owe their Light. And 
this fpha’ricity, or rotundity is mani- 
feft in our Moon, yea and in Venus 
too 5 in whofe greateft Falcations the 
dark part of their Globes may be 
perceived, exhibiting themfelves un¬ 
der the appearance of a dull, and 
rufty colour. 

And as this Spherical Figure 
holds in every of the Globes at a di- 
ftance from us, fo we may reafona- 
bly imagine our own Globe to be 
confonant to the reft. But indeed 
we have great reafon to conclude it 
to be fo from the Curvity of its Sha¬ 
dow in its Eclipfes of the Moon $ 
from the difcovery of New Conftel- 
lations in the Heavetis, as we change 
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our Hemifphere, and make approach¬ 
es towards either Pole : from the 
Surface of the Sea, which appears to 
be of this figure, by our gradually 
difeerning far diftant Objects, Moun¬ 
tains* Towers, Sails of Ships, isre. 
the parts of which are more and more 
feen, as we approach nearer and 
nearer to them : with other argu¬ 
ments to the fame purpofe, which I 
need not enumerate in a cafe now 
generally owned to be true. 

CHAP. II. 

Of the Inequalities, or Hills and Vales 
ohferValle in the Earth and Moon. 

HAVING in the preceding 
chapter demonftrated the fe- 

veral Globes of the Univerfe to be 
, it is not to be underftood 
0 i „ '■ V 

that 
& M.i H 
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that thefe Globes are ftri&ly fo, but 
an allowance is perhaps to be made 
for the difference between their 
^Equatorial and Polar Diameters, 
before fpoken of: but efpecially for 
thofe little and inconfiderable exeref- 
cences of the Hills, very manifeftly 
difcernable in the Moon (1)} as well 

(t) Every one that hath viewed the Moon 
With but an ordinary Glafs, efpecially when 
fhe is not round, may eafily perceive confide- 
fable Uneveneffes ,• that fome parts are mani- 
feftly higher, and others lower. About the 
Quarters, divers bright golden Spots may be 
feen in the fhaded part, at fome diftance from 
the enlightned part; and thefe may be pef- 
ceived to grow larger and brighter, as the 
Shady part turns more and more towards the 
Sun ,* till at laft you may fee all the interme¬ 
diate Valleys between thofe Spots, and the 
other enlightened parts. Alfo in divers parts 
of the Moon, efpecially fuch as border on the 
fhaded part, there may be obferved to be 
certain Holes or Pits, black, dark, or fhady, 
when the parts encompaffing them are illuftri- 
ous and bright. And this darknefs, as if un¬ 
der fome Mountain, lies always on the fide 
next the Sun^ and gradually goes off, as the 

M 
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as in our own Globe 5 which I call 
little and inconfiderable, efpecially 
thofe in the Earth, becaufe they are 
fo in proportion to the Earth’s Dia¬ 
meter ; as will appear by coming to 
particulars* The Diameter of the 
Terraqueous Globe I have fhewn in 

Hole, Pit* or Valley turns more and more 
towards the Sun, till at lad the whole Valley 
is enlightened, and looks like a depreffed 
ground in the body of the Moon. All which 
things are manifeft fignals that the Moon’s 
furface is not even and fmooth, but like that 
of the Earth, full of Hills and Valleys. 

Which opinion, although now well groun^ 
ded on ocular demonftration, was as old or 
older than Vlutarctis days, who in his Book di 
Facie in orbe Luna, at the beginning, cites it as 
Clear chus*s opinion lor/grTs/^* Slveu dj 
# (Mylto/is ©rtAct■ ■■■— i. e. That what is called 
the Face of the Moon are the Images and Appearan¬ 
ces of a great Sea in the Moon. And about the 
middle of that Tradfc, To di (pctiyof/fyjoy tutI es^Jotd7ttv 
«—i. e. As to that Face which appears in the Moon: 
as our Earth hath certain large Bays: Jo we conceive 
the Moon is overfpread with large hollows and rup¬ 
tures, containing Water, or a thick dark Air, into 

my 
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my tPky/ico-Tbeology (2} to be about 
7935 Englifti miles: but that of the 
Hills is no more than a few miles* 
Snowdon in CaernarVonjhire (the high- 
eft Mountain in all our Iflancl) is but 
1247 yards (3)3 the Alps themfelves 

which the Sun-beams are not able to enter, andfo no 
Reflection is made by them. 

As to other matters in which the Earth and 
Moon feem to agree, as in Seas, and great 
colle&ions of Waters, an Atmofphere, &c. I 
fliail pafs them by here as improper for this 
place. 

(2) Book 2. Ch. 2. Note 
(3Jin the Journal of the late ingenious 

Richard Towneley, Efe^ of Towneley in Lanca~ 
|hire I find this Note upon Sept. 6.1682. This 
day Mr. Adams called here who is taking a Survey, 
&c. He told us that with repeated trials he had 
found Snowdemhill 1320 yards higher than the 
High-Water mark, and that the Jguickfllver flood 
at the bottom at 29 inches $ at the top at 2^96 “ 

So that 1320 gave 3*04. Then follows this 
Note, viz,. Mr. Adams coming fnce tells me, that 
the Height of Snowden was but 1247 yards, 

which gave 3,04. 

The reafon of this difference of 73 yards, in 
the height of Snowdon I take to be, that the 
fort meafure was made by Mr * Adams himfelf. 
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but about two Englifli Miles (4): 

nay the very Tike of Tenarijfe, one 
of the higheft Ridges throughout 
the Globe (unlefs we except the high 
Mountains of Tern called by Jof. 
/fcofta (5) Teriacaca 5 or that near 
St. Martha (6) 5 or thofe called the 
Andes{j)$ this Ridge (I fay) is compu- 

. ' / « f * > 

the latter bjMr.Cafivell withMr.Adatns’s inftru- 
ments: and probably the former is the Height 
above the Sea i the latter only above fome 
plane. * j 

(4) Mr. Nich. Fatio told me that he hadmea- 
fured the Height of the Montague Mauditiy 
which is one of the higheft Ridges of the Alps, 
and that he found it to be 2000 French Toifes 
above the Lake of Geneva, which is equal to 
12816 Englifli Feet* or 2,42 miles. 

(*) Aeofta faith the Alps feemed to thefe 
Mountains he travelled over, but as ordinary 
Houfes to lofty Towers. See my PM Theoh 
B. i. ch. 1. Note 2. 

(6) Capt. Dampler faith that he is of opinion 
that the Hill near St. Martha is higher than the 
Tike of Tenarijfe. Voyage round the World, 
p. 24. 

(7) Of the Andes of Chili and Peru, Capt. 
toatnpier faith^ Thefe are the highefi Mountain£ 1 
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ted to be but between 3 and 4 miles 
perpendicularly above the Sea (8). 
All which Eminences compared with 
the Diameter or Semidiameter of the 
Earth is no more than as a particle 
of Duft is to a large Globe, on which 
it refteth. , . 

And fo likewife for the Mountains 
vifible in the Moon, although fome 
6f then* are of that height (9), as tci 

i. 

ever faw> far furpajfwg the Pike of Tenariffe, or 
Santa Martha, and I believe any Mountains iti 
the'world. Ibid. p. 9^, 

(8) See Dr. Hookes account of the Tike of 
Tenarijfe froin his Friend Mr. G,T. who went: 
to the top of it ^ at the end of his Leftures con¬ 
cerning Springs p. 42, . 

(9) By Rjccioli's Meafures the IJeight of 
what he calls Mount Sinai, or St. Katharine i 
Hilly is 9 Bononian miles, and that of Xaverim 
12, but according to his corre&ions, the for¬ 
mer is but 8 miles, the latter ii,. Which 
at the rate of 6020 Englifh feet in a Bo¬ 
nonian mile, is about 1 % and 9 Englijh 
miles; an height fo great* confidering how 
much the Moon is lefs than the Earth, that I 
cannot but think that diligent perfon was mi¬ 
staken in his meafures, and that the compute 

f£*T W. 
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tions of Hevelius are much thebeft : who as he 
was as able as any man, and made more accu¬ 
rate and diligent obfervations of the Moon’s 
Face than moft men ever did,fo was more like¬ 
ly to come neareft the truth. And by his 
reckoning, the higheft Hills in the Moon are 
but about 4 of a German mile, and fome of them 
but r*ths, and fome not above an Italian mile. 
And confidering the Bulk of the Moon to that 
of the Earth, thefe are great Eminences for 
the Moon. 

And as the Lunar Mountains are of prodigious 
Heights, fo many of them are of great Extent. 
Hevelius reckons the Lunar Taurus to reach 
to 170 German miles 5 Mount Sepher 15*01 
and the Lunar Apenninc above 100 German 
miles. 

The Way how to meafure the Height of the 
Mountains of the Moon is not difficult, nor 
uncertain: which is, by obferving the diftance 
between the diftant golden Spots, at their firft 
appearance (which are the tops of Hills) 
and the enlightened part of the Moon. Which 
Diftance may be computed by miles, or any 
other equal parts, into which we can imagine 
the Moon’s Diameter divided. Thus in Fig. 
ARB is a part of the Moon’sCircumference, 
one part of which A R is enlightened, the other 
part R B is in darknefs; Hi is a Mountain, 
whofe Top H is touched by the Sun-beams, 
fhining from S the Sun to R, and reaching to 
H. Now fuppofing the Semidiameter of the 
Moon, R C, to be 274 German miles, according 
Xo Hevelius, the length of the fide R H (or Di¬ 

ftance 
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refled the Light of the Sun from their 
lofty Tops fome days before ever it 
reacheth theValleys beneath them,yet 
on the Moon’s Limb we can difcern 
nothing of them: but fo far from that, 
that,on the contrary,theEdge,through 
our befl: Glafles, looks like an even, 
fmooth,and uninterrupted Circle( 1 o). 

ftance between the Top of the Hill, and the 
edge of the enlightened partJ will be found 
alfo to be a ioth 20th or other part of that 
Semidiameter or Diameter ; or fome certain 
number of miles. And then we have the two 
fides R C, 274 miles, and RHy and the right 
Angle included between them ; by which, 
both the other Angles, and the Side Cfl, may 
be found by a common Cafe of Right angled 
Triangles. Out of which fide C H, deducting 
the Moon’s Semidiameter 274, there remain- 
eth the Height of the Mountain H i. Confute 
here Hevel. Selenogr. ch. 8, Galiltfus Nunc. Sider• 

p. 14. Rlccloli Almageft* L. 4. c. 8S Schol. 
(io)TheEdge of the Moon which I here 

mean is that next the Sun ; on which I could 
never perceive with my heft Glaifes any the 
leaft fign of a Mountain, but all to be exactly 
level and fmooth. Only indeed there are 
fome certain tranfient roughneffes and uneven- 

I % Ai,- 
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Although then vaft Mountains, 
when keen near at hand, feem to be 
very confiderable excrefcences of our 
Globe, yet fince they are little, when 
compared to the Globe it felf, we 

aeffes on the Limb caufed by Vapours, ef^eci- 
ally when the Moon is near the Horizon, and 
in windy, and fome other weather. At which 
times the motion of the Air and Vapours 
makes a pretty Crifpation and Rouling like 
Waves on the Moon’s Limb, which have the 
appearance of moving Mountains and Valleys. 
But on the oppofite fide, if the leaft portion 
of the Darkened part of the Moon, extends 
beyond the Enlightened part. Mountains 
may very manifeftly be difcerned, exa&ly re- 
fembling ours on the Earth. A few hours be¬ 
fore and after the Full, I have with pleafure 
feen the appearance of confiderable Mountains 
and Bays. One of which Views, I have gi¬ 
ven in Fig. 6. which is the Moon’s appearance, 
foon after the Full, on Sep. 12.1714. 

Thefe alone I conceive are the Mountains 
which the excellent Hevelius fpeaks of infeve- 
ral places of his Selenography, particularly in 
his Anfwer to- Bettinusy and other Peripateticks, 

in Ch. 6. p. 145. who denied that Mountains 
could be in the Moon, as well as many other: 
things difGovered now by the Telefcope* 

may 
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may look upon our own, and all the 
reft of the Globes as if they were 
perfect Spheres,or at leaft Sphatroids. 
And finding them to be fuch, let us 
next enquire what reafon there is to 
imagine this their Form to have been 
the great C^EjTO^s Worf 

CHAP. Ill. 

The UniVerfality and Uniformity of the 
Figure of the federal Globes of the 
Unherfe is a jign of their being the 
Worf of G O X>, not of Ch Alice or Ne? 
cejfty. 

, / 
N, WHEN we fee divers Pieces 

of curious Device and Work¬ 
man Ihip to bear the fame marks of 
Art, to have the fame mafterly 
ftrokes of Painting, Clock-work, 
Architecture, we cOxiclude with 

■> 
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great reafon fuch Pieces were made 
by the fame skilful Hand. So when 
we fee the fame commodious Sphe¬ 
rical Figure to be imparted to the 
Earth, and all the Heavenly Bodies, 
we have as good reafon to conclude 
them to be Pieces of the lame Hand, 
Contrivances and Works of the fame 

^ i' 

¥ skilful Architect. For if the Univerfe 
bad been a work of Chance, all the fe*- 
veral Globes would have been of fe¬ 
ver a 1 Forms, one of this, another of 
a quite different figure : one fquare, 
another multangular, another long, 
and another of another fihape. Or 
if all the feveral Globes had been a 
work of Neceffity, and their Figure 
bad been owing to the natural ten¬ 
dency, or Gravity of Matter, vi^. 
that the Self-Attra6ling power of 
Matter did make all the Solids and 
Fluids of all the feveral Globes, as na¬ 
turally run into a globofe form, as 
a drop of Qiiickfilver doth: yet ftill 

we 
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we may demand, How came Matter 
by this fo commodious a Power ? 
What made it affeCt fo proper a Form, 
but the infinite CRE ATO R s 
Fiat ? ' ■ 

But not to conteft that Point, 
but granting Gravity to be congenial 
and coeval with Matter, without en¬ 
quiring how it came by that power, 
and allowing that every Globe of the 
Univerfe had its Form from the Self- 
attraSling power of its Matter, yet 
ftill we have undeniable marks of 
Final Caufes , of wife Order, and an 
over-ruling Fower in the cafe. For 
let us imagine our Terraqueous Globe 
in its Chaotick ftate 5 all its Matter, 
every particle of it divided, and 
floating about, and ready by its felf- 
attradion to run together into its 
natural form, that of a Globe : In 
this hurly burly, this jumble of un¬ 
guided Nature made by Attraction 
only, a confufed globofe Mafs can 

1 4 b® 
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be fuppofed to be formed; but 
without any order, without that con¬ 
venient lodgment of it? parts, as the 
neceffities of an habitable World re¬ 
quire. But inftead of any fiich 
£gns of diforder, or of Nature’s 
acting with an unguided Power, we 
have the clean contrary 5 all the Sig¬ 
nals of a wife Contrivance, and ex¬ 
cellent Art 5 as will appear in the 
following Chapter. 

CHAP. IV. 

“The Terraqueous and other Globes appear 
to be the workjof GOT) from the wife 
dfpofition of their parts.' ’ - ' 

\ 

S the Earth, and all the other 
Globes would have been of 

Various Forms, if they had been 
made by Chance : or would have 

been V 
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been confufed Mafles, if made by 
ffleceffty, according to the laft chap¬ 
ter : fo in this I fhall fliew them to 
be the Work of a Wife and a kind 
Agent, from the commodious ftru- 
Clure and dilpofition of their parts, 
fo far as we have any knowledge of 
them. Thus the Moon hath great; 
appearances of being no lefs common 
dioufly than the Earth divided into 
Hills and Valleys (as I have fet forth 
in the id Chapter; ) into Dry-lands, 
and gjreat Collections of Waters (1), 

(1) That there are Seas, or great Collecti¬ 
ons of Waters in the Moon is highly probable 
from the Moons SpotSy which plainly feem to 
be Water oh thefe two accounts, i. Becaufe 
thofe Spots appear to be in ftrait and level long 
Planes, when viewed about the Moon's Quar¬ 
ters, or at fuch times as one half of them are 
enlightened, the other half in darknefs. In 
this cafe, when we do not look direCtly upon 
thofe Planes or fee them wholly en’ighte- 
ned, but view them in a manner fideways, 
their Surfaces look as the Sea doth when mb 

it from the Shore, viz* a large level 
r. w- ti v.». ■ Plane: 

f 5 ’ 'i. 
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Plane: only we may now and then difcern a 
bright fhining partftanding a little out of the 
large Levels ; which are, no doubt, certain 
Rocks or Iflands in the midft of thofe Seas. 2. 
The Darknefs of thofe Spots more than other 
parts of the Moon is an argument they are 
Water, or forae fuch like Fluid, which im¬ 
bibes the Sun’s Rays more than harder Bodies* 
and doth not therefore fo vigoroufly reflect 
them as they do. Accordingly about the 
Moon’s Quarters* when thofe Spots, as I faid, 
have the appearance of long Planes, we may 
obferve their edge to be a kind of hazy border* 
which grows darker and darker, as the Rays 
are more and more abforbed. 

But indeed hard Bodies, if they have 
fmooth furfaces, although they refled ftrong- 
ly to one place, yet in other places they are 
lefs vifible. Thus a Looking^glafs, a Dia¬ 
mond, &c. refled vigoroufly the Sun’s rays 
towards one part, fo as to dazle the eyes • 
but in other parts they appear of a dark, black¬ 
fill hue. Which by the bye, is the reafon why 
Jewellers grind their Diamonds with many 
iides and angles, that their luftre may appear 
many ways. So Silver (as Galileo obferves. 
Dial, r.) when boiled only in Argol and Salt 
appears as white as Snow ,• but wherever it is 
burnifhed, it becomes obfcure. And fo he 
tells us rightly enough the Moon would become 
invifible to us, if its furface was not rough, 
but (leek and fmooth. See alfo Hevelii Sclenogr. 
ch, 6. p. i£i9 <;£ ■" s ' '' ‘ 

- ' ; ' , and 

1 
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and to be encompafled with an At- 
moiphere as we are (2). So Jupiter 
although at fo great a diftance from 
us, hath manifeftly, we fee, his light¬ 
er and darker parts 3 his (Belts and 
Spots darker than the reft of his Difch. 
Thefe Mr. Caffini (who longer view¬ 
ed this Planet than any body elfe) 
takes to be Canals containing fome 
fluid matter, or Water, that more 
weakly refle<5ts the Suns rays than 
the other parts of the Planet do, and 
that they have fome refemblance 
with what happens here upon Earth 
O). For if, faith he, one from on high 
in the Heavens fhould fee the Earth in 
fome particular fit nations, the Sea which 
encompaffeth the Earth would appear very 

(2) That there is an Atmofphere about the 
Moon, fee Book 7. ch, 3. Note 1. 

(% ) Nouvelles Deconvertes de Jupiter ; par Af, 
Caffini in the Memoircs de Mathem. et de Fhj/i^ue 
fo£ January 16^2* 

i 
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like the great Southern Belt that encom- 
pajfeth the whole globe of Jupiter : the 
Mediterranean Sea would make an appear¬ 
ance not unlike thofe Belts which are in¬ 
terrupted or broken, which we fee in this 

. Blanet : the other Seas would make thofe 
great blacf Spots which never alter at all: 
the Continents and Ifles would feem like 
thofe bright Spots that are aljo permanent: 
the Snows would make thofe glitte¬ 
ring Sparkles (TkillantsJ that from 
time to time difappear : the Flux and 
Reflux of the Ocean, and thofe great In¬ 
undations that happen fometimes here, 
would eccafion other Spots to appear and 
dif appear : the Moon would refemble one 
of Jupiter’* Satellites: in fine, the Clouds 
of our Jtmofphere would refemble thofe 
broken interrupted Belts, and thofe tran- 
ftiory Spots, which often change their Ji%e 
and figure, and have motions of different 
Velocities, 

Thus that ingenious and curious 
Obferver. According to whofe not 



Chap.4* Spots in Mars and Venus. 12 f 

improbable opinion, this Planet Ju¬ 
piter hath all its parts orderly placed, 
as it is here upon earth. 

And fo for the reft of the Pla¬ 
nets, whofe Faces exhibit different 
appearances of brighter and darker 
parts, as Mars and Venus particularly 
do (4), it is highly probable that 
thefe may be fuch a diftribution, fuch 
an allotment of Parts, as thofe in 
Jupiter, and which are more plainly 
vifible in our own Globe. 

Which brings me to Ipeak par¬ 
ticularly of our own Globe, of which 
we have a nearerView, and can plain¬ 
ly fee the footfteps of Divine Provi¬ 
dence in the wife and orderly dilpofi- 
tion of all its parts $ which are fo 
diftributed, fo placed, as may beft 
minifter to the feveral ufes and con¬ 
veniences of an habitable World. 

(4) $$$ Book 4. Ch. 3, 
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Thus for inftance, the two grand 
parts, the Solids, and the Fluids of 
the Terraqueous Globe, inftead of 
being jumbled into one Mals, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in ufeful Strata 3 fome for the 
fervice of the Vegetable kingdom 5 
fome for the generation and nourifh- 
ment of Minerals and Metals 3 fome 
for that of Stones and Fohils 3 and 
fome for the fweetening and convey¬ 
ance of the Waters. And here it is 
remarkable, and an argument of a 
wife defign and appointment, That 
all thofe feveral Strata or Beds are 
lodged at proper and convenient 
depths and diftances from the Surface5 
that for Vegetables, the uppermoft, 
for every man to cultivate 5 and this 
divided into various Soils and Moulds, 
for all the varieties of Trees and 
Plants 3 thole Strata that contain the 
Minerals, Metals, and Foibles, at 

fuch 
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fuch depths, as to be out of the way., 
when they may encumber or hurt us, 
but may be come at by us, when we 
have occafion for them : and as for 
thofe Strata that convey the Sweet 
waters (5) it is very remarkable, that 
they are fo univerfal, in all, or mod 
parts of the World 5 that they confift 
of fuch proper pervious matter 5 that 
they remain fo diftinft from, and 
unmixed with the other Strata, and 
that they lye at fuch due depths, as 
either to break out in Fountains, or 
to be dug into, for Wells. But I 
{ball not enlarge on thefe matters,ha¬ 
ving fpoken of them elfewhere. 

And as this fo commodious a 
diftribution of the Earth, fo that of 
the Waters is a manifeft demonftrati- 
on of the concern of a wife Agent, 
although we fhould afcribe all that is 

(j) See Tfyjico-Theoh B. 3. ch. 2, 
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poflible to the neceflities of Nature 
in the formation of the World. For 
the Waters, if we obferve them well, 
are accurately difperfed, and lodged 
about the world for the proper offices 
thereof 5 in Seas, in Lakes, in Ri¬ 
vers, in Fountains, to fatisfy the 
Thirft of Animals, to afford them 
dome part of-their Food, and to mi- 
nifter abundant fupplies of Yapours 
for the Clouds, the Rains, and Winds r 
which Supplies muff either have failed^ 
or have been too abundant, or have 
* J > - ' 

been attended with fome or other 
great inconvenience, without fuch a 
commodious intermixture of the 
Land and Waters.- 

This this orderly ga¬ 
thering together of the Waters, is im- 
plyed in Mofes’s relation of this branch 
of the Creation, Gen. 1, 9. And 
God /aid, Let the Waters under the 
heaven be gathered together unto one 
placei Where the word ill*’ denotes 



Chap. 4. The Waters well placed. 1 29 

a regular and orderly gathering of the 
Waters, as if their Allotment had been 
made, their Receptacles had been 
marked out by a Rule , or a 
Plumb-line, by the C R E A T O R’s 
Fiat. 

Thu s it is demonftratively plaint 
that the Earth and Waters were laid 
by a wife Hand ; and therefor© 
whatever concern Nature might have 
in giving a Spherical Figure to out 
Globe, yet was the C R E AT O R 
the principal Jgentf the grand bfand* 
per of the matter. 
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CHAP. V. 

The Convenience and ISlecefJity of a 
Spherical Figure to the Good of the 
Globes is an argument they were the 

- worf of GOD. 

BESIDES the orderly and 
commodious placing the Parts 

of the feveral Globes lpoken of in the. 
laft Chapter, there are {fill otheigf!!^, 
Eons to afcribe the Sphaericity orour 
own and the other Globes to a wife 
Agent. For befides that this Figure is 
the mo ft agreeable to a World, as be* 
ing the moft capacious j and themoff 
agreeable to a Mafs in motion ; as 
being at a due diftance from the cen¬ 
ter of Motion and Gravity : fo with¬ 
out this figure there could have been 
no tolerable alternations of Day and 

Might* 



Night, of Heat and Cold, but fome 
parts muff have been perpetually 
skreeried from the kindly approaches 
of the Sun and Moon, and confe- 
quently have lain under an everlaft- 
ing, uncomfortable Darknefs, chilled 
with inceffant Cold. And as to our 
own Globe, . the Winds could not 
have given thofe kindly and falutife* 
rous agitations to the air as they do^ 
but they muft have been too much 
Retarded, if not wholly Hop’d by the 
exorbitant angles, and jettings out of 
other figures.. And laftly, the Wa¬ 
ters which I fhewed to be well inter¬ 
mixed with Dry-Land, Would have 
had intolerable Confluences 5 one 
part too much, another none at all, 
no Vapours, no Fountains, no Rivers: 
fo that inftead of an habitable, well 
Hocked world, fat the greateft part 
would have been either a Defart, or 
an unneceffary Confluence of Water. 

K t TiuS 
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Thus having made it evident 

that particularly our own Globe re¬ 
ceived its Figure by the direction of 
the infinitely wi fe Architect of all things: 
we have reafon, had we none befides, 
to conclude the fame of all the reft 
of the Globes of the Univerfe, inaf- 
much as-they agree with ours in other 
things as well as in their Figure, fofar 
as we have any knowledge of Them, 
and their State. Thus the Planets of 
the Solar Syfteme have their Light 
from the Sun as well as we ; they 
turn round on their own Axes, and 
revolve round the Sun, and confe- 
quently have their Days and Nights, 
their Summers and Winters as well as 
we 5 they have their Hills and Valleys 
as I faid, their Land and Waters, by 
ail the Signs that may be; as well as 
we 5 and therefore agreeing with our 
Globe in fo many of thofe very 
things wherein their Figure is concer¬ 
ned, had we none of thofe Reafons I 

have 
1 
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have already mentioned, there would 
however be great reafon to prefume 
the fame thing of them as of our 
Earth, vi%. That they received their 
Figure from the fame wife CRE A- 
T O R, and that (were we near 
enough to behold them) they have as 
manireft Signals of it as we. 

K; BOOK 
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Chap; I. 

Tfo Ufefulnefs of Attraction m the pro~ 
duFiion and preferVation of the Figure 
of the Earth, and the Defcent of He a* 
?y 'Bodies. .' 

A VI N p in the two laft 
Books treated of the 
Motions and Figure of 
the Globes, I (hall in this 

confider their Gravity or Attraction, 
V 'w--' 4 v Jt , %**■ V * rf-j V i » V.» r $ .5 V\,‘ a . a i* - ' * J 
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which according to the modem Phi- 
lofophy (which hath great reafon and 
probability on its fide) hath a great 
agency in both thefe matters, both 
in effecting and prelerving the Figure 
of the Globes, and governing their 
Motion. 

As to the agency of the natural 
Attraction of Matter in the production 
and prefervation of a fpherical figure, 
as that of the feveralGiobes is, befides 
what hath been before fuppofed, it 
may be collected from the fpherical 
figure which mod Fluids take, when 
there is no obftacle to hinder their 
doing fo. Thus I have faid Qtuc!{fiber 
manifeftly doth, efpecially in final! 
drops or quantities; in which cafe their 
pwn felf attracting power is equal to, 
or exceeds that of the earth : fo doth 
Lead and other Metals when in flu¬ 
xion (’0 j fo doth Water, Oyl, and 

(i) This is very manifeit from the making 
pf Shot. The way of doing which, is by 

K 4 m 
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in fh.orc all Liquids, which run near¬ 
ly into a fpherical form, when hung 
on a fmall furface, as at the point of 
a Pin 5 or into an hemifpherical figure, 
pn a broader furface; their Self-At- 
fradtion caufing the former, as that 
of the Earth and the Surface on which 
they lye doth the latter. Thefe Phe¬ 
nomena have indeed been afcribed to 
divers Caufes, moft of them impro¬ 
bable enough, except the Preffure 
of the incumbent Air; but this 
f§ tjianifeftly npt the true Caufe, 
by reafon the cafe is the very 
fame in the Air-Tump (when the 
PreffSre is taken off) as in the free 

Bing the melted Lead through a Ladle full of 
holes into cold water. In doing which they 
take care their Lead be pot too hot, becaufe 
the globules would then fly to pieces; nor too 
cold, becaufe it would then be long and have 
fails ?° but in a due temper it turns roupd. 
4 hey put Qrpment into their Lead, when they 
fhelc and prepare it for Shot, 

vi^*' ; T • r v i i , ; i V. - • 
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Air 5 and therefore fome other Caufe 
is to be found: and what more pro¬ 
bable, or fo probable as this of Gravity 
or Attraction, which manifeftly exerts 
itfelf in fome, and is highly probable 
in all material things ? (i) In the 
Earth itfelf there is manifeftly fuch a 
thing as Gravity, which might as well 
be the Natural Caufe of the Sphericity 
of our Globe, as it is in that of lefler 
Malfe§, but then, as I demonftrated 
in the laft Book, it is alfo evident, 
that an over-ruling Power, and a wife 
Providence not only gave Matter this 
(Gravitating power, but guided and 
managed it. in the formation of the 
World. 

And now upon fuppofition th^t 
Gravity had any thing to do in the 

I ,f 1 

(2) For the proof of this I fliall refer to 
Sir If. Newtons Opticks, Queft, 23, and in his 
Vrinclpa in many places^ particularly L. 3. 

!>roP- S'* 1- 
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production of this Spherical Figure I 
am fpeaking of $ the fame it muft 
have alfo in the confervation of that 
Figure. For the fame Power it ex¬ 
erted at firft, it retains ftill 5 which is 
as neceftary ftill to the preventing, 
and obviating all extravagant Excur- 
fions,and Deviations from that figure, 
which may happen through extraor¬ 
dinary Commotions and Convulfions 
in any of the Globes fuch as Earth¬ 
quakes are, and other fuch like furi¬ 
ous Concuflions and Emotions that 
fometimes befall our own Globe. 

But leaving thefe conjectural 
matters, let us come to a more evi¬ 
dent benefit of Gravity, and that is 
the natural tendency of all bodies to 
the center of the Globe: This is very 
jnanifeft in pur own Globe. For 
whatloever the Decays are among 
earthly things, howfoever their Forms 
are changed, yet their Matter remain* 
eth entire, and returneth again to its 
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grand Parent the Earth: or to put it 
in Solomons words, Eccl. i. 4, One 
generation paffeth away, and another ge¬ 
neration cometh: hut the earth abideth for 
0er. 

A n d an admirable provilion this 
is for the perpetuity of the Globe, and 
to continue the State and Habitability 
thereof throughout all ages, which 
would otherwife waft and decay, or 
run into the moft irreparable and 
pernicious diforders. 

C90C563-*eS€)^e!asSSK)9--C£)SX9SXSS)®eH%3C9S9^S3£9S3ESISKSe3 

CHAP. II. 
* . it f 

the Guard which Gravity affords againft 
the Centrifugal Force of the federal 
Globes. 

UP O N a fuppofition that e~ 
very of the Globes revolves 

round its own Axis (which I have 
* %* . t , ivVs ‘ i v 4 f /Y* • 

iuraci- 
I 
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fufficiently proved in the FourthBook) 
we fhall find, befides the Benefits al«- 
ready fpecified, another very great 
ufe of Gravity to the Good, yea the 
very Exiftence of our own and the 
other Globes, and that is the prefer- 
vation of their Integrity againft the 
Centrifugal force of this their Revoluti¬ 
on, or Diurnal motion. For with¬ 
out fuch a Band, as Gravity, to keep 
their parts together, the whirling 
about of thofe Globes would flutter 
them into pieces, and diflipate them 
abroad into the circumambient fpace. 
Thus muft it needs befall our own 
Globe, which whirls about at the 
rate of above 1000 miles an hour 
(i), and is conypofed of Earth and 
Water, materials of much too Icofe a 

(i) The Diameter of the Earth being 7967,7 
miles, according to B. r. Ch. 2. Note 1. the 
Ambit thereof is 2 5*051,4 miles, which being 
divided into 24 hours makes the Revolution to 
hf at the rate of 104; miles aq hour. 

tex<? 
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texture to prevent the diffipation. 
which the Centrifugal force of fuch a 
Rotation mull necelfarily occafion, a 
Rotation that would as eafily throw 
off the parts of the Earth, elpecially 
the Waters^ as the whirling round of 
a Wheel or a Globe, would the loofe 
Dull: and Water lodged thereon. 
But by reafon the Gravitating Fower 
exceeds the Centrifugal as 2174 ex> 
ceeds 7^4064 (2) that is above 288 
times, therefore all parts lye cjuiet 
and fecure in their refpedtive places, 
and enjoy all the benefits, which I 
fihewed do accompany this Motion 
without any difturbance from it. 

T h u s is our own Globe guarded 
by its Gravity againft the centrifugal 
force of its dotation. But this is far 
more remarkable in forne of the other 

(2) This is the proportion or nearly fo, of 
the Gravitating to the Centrifugal Force of the 
Earth under the Equator, as may be computed 
from Sir If. Newton s Frincip* L. Prop, 19. 
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Globes. Thus particularly ifi the ! 01 

Sun, whole Ambit is 2582873 miles, 
and whirls round once in about 2 5 f 
days, doth confequently revolve at 
the rate of 4262 miles an hour (3), 
above foiir times as fall as the Earth 5 
which in a little time would endan¬ 
ger its dilfipation, without fuch a 
provifion as Gravity is. ». 

But what is this to the Ceritrifu- 

11 

0 
r 1 

« 

I 

gal force of Jupiter : whole bulk far 
exceeds our terraqueous Ball, and 
whole Rotation is performed in lefs 
than half the time. But from a com¬ 
putation of particulars we lhall better 
ellimate the Matter. The Diameter 

(5) The Sun’s Diameter being 822148 miles', 
the numbers here affigned will naturally 
follow. 

As to the Sun’s Gravity or AtiraBive Tower it 
is (by the calculation of my Friend, the acute, 
and learned Dr. Halley) to the Suns Centrifugal 
Force, as 47000 to 1 : The method for finding 
which fee in Note 5% 



Chap. i. of the Sun and Jupiter. 14* 

of Jupiter being 1 io6y$ miles, its 
Circumference is 379045 miles: 
which revolving round in lefs than 
Ten hours, is at the rate of 38159 (4} 
miles an hour. And if the Denfity 
of every Planet be proportional to its 
Diftance from the Sun, as is now 
with great reafon imagined, that is, 
if thofe Planets neareft the Sun, as 
Mercury and Venus, are proportionably 
denfer than thofe more remote, as 
Jupiter and Saturn 5 then is the Globe 
of Jupiter of a laxer texture than ours 
is, and in fo much the greater dan¬ 
ger therefore of being whirl’d to pie- 

(4) Jupiter s Ambit being 37904f miles, and 
his Revolution 9 h. or 5-96 minutes ,* the 
Revolution in an hour is by the Logarithms 
thus. 

£96 minutes 
379°4f miles 

:; 60 minutes 

' 2.775’24^| 
£.4786912 

1.778^1? 

7.3 >-684* j 
—. 

381 j9 miles 4^81 f<?6z 

css 
1 
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ces by lo rapid a motion as that 
Planet manifeftly hath, were not its 
parts kept clofe together and fedate 
by filch a Band as Gravity (5) is. 

(<;) The Proportion 6f Jupiter's or any other 
Tlanet'Sy or the Sun’s Gravity to their Centrifugal 
force may be computed from the moil: fagaci- 
Ous Sir If. Newton sVrincip. L. 3. Prop. 8 & 194. 
But the before commended Savilian VrofeJJor 
fuggefted to me this eafier and quicker Rule,? 
for fuch Planets as have Satellites, viz*., The 
Troportion of the Centrifugal to the Centripetal force 
or Gravity of any Vianet at its Surface it compounded 
of the Ratio which the Cube of the Semidiameter of 
the Vianet hath to the Cube of the Di/lance of any of 
its Satellites from the Center of that Vianet ; and 
the Ratio ivhich the Square of the Satellites Veriodick 
time hath to the Square of the Veriodick Time 
of the Vianet’s Revolution. Thus for inftance, 
the diftance of Jupiter s Outermofi Satellitebeing 

Semidiameters of Jupiter, and it’s Period 
16 days, 16 hours, 32 minutes or 240:52 mi¬ 
nutes, and Jupiter’s Revolution 5^6 minutes; 
we {hall find the Gravity in Jupiter’s Surface 
to be to hisCentrifugal Force in his Equator as 
1 to 9,96, 

CHAP. 
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C H A P, III. 

Of the Tower and Ufefulnefs of GRA¬ 
VITY to retain the Tlanets within 
their Orbits. 

FO R a Conclufion of this fixth 
Book I fhall take notice of one re¬ 

markable benefit more of Gravity, and 
that is grounded upon the fuppofition 
of the truth of the Newtonian Thilofo- 
phy ; which hath fuch good grounds, 
and great probabilities on its fide, 
particularly in this matter, that ad¬ 
mitting of it here,, we fhall difcover 
another admirable work of the Crea* 
tion, and that is, The nice retaining 
of all the feveral Globes within the due 
bounds of their Orbs, by the power 
of their Gravity. For as the Motion 
of every Globe in its refpe<5tive Orbit 
was undoubtedly impreft upon it by 

L the 
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the great CREATOR, and as 
the tendency of all impreft iMjbti01* 
is naturally in Strait lines 5 fo the 
Motion of all the leveral Globes in 
their Orbits would not be in Curves, 
but in Strait lines, they would fly off- 
in their Tangents intq the infinite Ex- 
panfum, was it not for fame perpe¬ 
tual Caufe cooperating with their 
Projedfile force, and detaining them 
within the limits of a Circle, or fuch 

\ 7 \ 

like Curve. And what, lo likely 4 
Natural Caufe, or Power, as that of 
Gravity is, congenial, as I have be¬ 
fore faid, to all Matter l And fup- 
pofing it to be fo (as there is great 
probability it is fo^ we fhall not only 
find that all thole vaft moving Mat- 

D i 

fes of the Univerfe are kept by their 
Gravity within their bounds, as with 
fo many Reins and Bridles (,1)5 but 
we {lull find caufe alfo to admire at 

(1) V. Newton. Frmcip, L.$. Pj* 5. &C, Gregor* 
Jjlrov.L. 1. Prop* 46, 

sh* 
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the exquifite a'quilib ration of thofe 
two Forces concerned, vi%. the <FVo- 
jcElite imprejl Force, by which they 
are moved forward in their Orbs 5 and 
their /ittratyon, by which they are 
kept from flying off in ftrait lines, 
out of the limits of their Orbs. It is 
very certain that thofe two Forces 
mull needs be exaijtly coipmenfurate 
one to the other. For otherwife, if 
t , * l > * 

pne in the leaft degree fhould over¬ 
power the pther, all would be con- 
fufed and fpoiled. For fhould the 
'Projectile Force exceed the JttrqSiive 
but to the impulfe of an Atom 5 or 
fhould the JttraEiive as much over- 
power the ProjeHile, the conference 
would be, that in a long tradl of time, 
that prevailing Force would get the 
better of the other, and at lafl: deffroy 
it. For the overbalance of but one 

•" * * ' t . 

fingleAtom is as great in it’s degree as 
that of a greater power is in its, degree. 
And therefore fhould the Projectile 

L 2 Force, 

! 
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Force,by which theEarth,or any other 
Globe, moves forward in its Orbit, in 
the leaf! exceed its Centripetal Force, in 
a long tradf of time, that Globe 
would run by degrees out of the path 
of its Orbit, till being gotten out of 
the power of the Gravity of the Sun, 
or whatever Globe it gravitates unto, 
it would at laft run quite off in a 
flraic line through the regions of un» 
bounded Space. So on the contrary, 
fhould the Centripetal Force, or Gra¬ 
vity overpower the \Proje&ile but to 
the degree of an Atom, that overba¬ 
lance would grow greater and great¬ 
er, and at laft pull the two gravita¬ 
ting Bodies to meet and joyn with 
one the other. 

■; . - • . ? 

And now upon this highly pro¬ 
bable Hypothecs, of Gravity abting 
in the motion of the Globes, we have 
another exquifite Nicety in the works 
of the Creation, that jullly deferve§ 
the greateft admiration and praife $ 
v ti *"* • “ • * - 'S*. di Sr * A<- * 

1 that 
■s U-Oi 
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that amoiag fo many immenfe mo¬ 
ving Maflfes, there is not one without 
this exquifite ^Equilibration I have 
been fpeaking of 5 which is a thing 
wonderful in all, but efpecially in 
the motion of Comets, confidering 
how prodigioufly elliptical the Orbits 
of moft of them are. 

And now from the confideration 
of what I hate, in this Chapter, 
fhewn to be highly probable, and 
from what I have fhewn is very cer¬ 
tain in this bufinefs of Gravity, wd 
have another manifed: demonftrationt 
of the infinite CREATO PCs Wif- 
dom arid Care, and another cogent 
argument to excite the higheft Vene^ 
fation and Praife in his Creatures. 

I 

l I B o o 
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BOOK VII. 

Of the Provifiotf made for 

LIGHT and HEAT 
throughout the Univerfe. 

V'f/V*//' 

C H A P. I. 
* y * 

Of the Light and Heat of the Fixt Stan 
and Sun. 

S Light and Heat are 
two of the moft ufe- 
full things in the Uni- 

J verfe, fo the infinitely 
wife and kind C R E- 

ATOR hath made an excellent pro- 



of the Fixt Stars. \ s i 

Vifion for thefe things, in all proba¬ 
bility For fcvery Globe throughout the 
UnivOrfe; but .particularly for thofe 
of our own Syfteme. For it is very 
manifeft that every Globe we fee doth' 
Fhine with its own native, or with 
borrowed Light. Even all thofe im- 
menfe Bodies at the greateft diftance 
from us, the Fixt Stars, which I have 
before faid are probably fo many 
Suns, it is Light they manifeftly dart 
as far as to our fo diftant Globe, as' 
well as what they emit for the enlight¬ 
ening, warming, and cherifhing their 
own refpe<5tive; Planets. 

B u t I fhall forbear to launch out 
Into thofe conjectural matters,and fhall 
come nearer home into our own Sy¬ 
fteme, where we have enough to en¬ 
tertain bur Eye, to captivate our 
Thoughts, and to excite our higheft 
Admiration of thefemagnificentWork# 
of God 5 whether we furvey the great 
Fountain it felf of our Light and Fleat, 

L 4 thr 
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the Sun 3 its due Pofition, and its 
wonderful ufe to its Planets 5 and 
the incomparable provifions that are 
made to fupply its ab fence and 
greater diftances from them. 

An d in the firft place, as to the 
Sun it felf 5 what Power is there that 
the mod extravagant Phancy can 
imagine to it felf, that could ever be 
able to make fo prodigious a mafs of 
Fire as the Sun is, but only the power 
of God's Almighty Hand! a Body of fo 
immenle a Bulk as I have fhewn it is, 
and of fuch an exceffive Heat, that 
no greater a number of its Rays than 
what fall within the compafs of a two 
or three inch Burning-Glafs (hall 
actually bum 5 and what fall within 
the compafs of not many feet, fhall 
far exceed the ftrongeft culinary Fire 
in the Earth 3 as is manifefl from its 
aimoft inftantaneous burning, and 
vitrifying the raoft obdurate incom- 
buftible bodies, fuch as not only 

green 
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green wood, and white bodies, buC 
alfo Stones, Bricks, Metals, yea Gold 
it felf (the hardeft of all metals to be 
wrought upon by fire) which yet is 
melted down in a few minutes (1). 

Thus the infinite Tower and Wif* 
dom of G 0 D appear in the appoint¬ 
ment and make of that immenle Bo¬ 
dy of Fire the Sun 5 a mafs wonder¬ 
ful, and worthy of its Maker, whe¬ 
ther we confider its immenfity, its ex- 

(*> • ”*r\ ^ * 

- _ i ' i-4*-, ■ ■■ 

(1) The famous Burning-Concave at Lyons of 
30 Inches Diameter, and others in France and 
Germany of greater breadths, have been cele¬ 
brated for their feats in burning, calcining 
sind vitrifying both metallick and other Bo¬ 
dies. But I queftion whether any of them 
have come up to the Burning Inftmment con¬ 
trived by, and made for Sir If Newton, and 
by him prefented to the Royal-Society. It con- 
fifts of 7 Concave foiled Giaffes, each of them 
12 inches diameter : which are all fo placed 
as to have their Foci concur in one point. By 
which means the Heat is fo increafed, as in 
a furprizing manner to perform the Feats here 
mentioned, and many others furpaffiirg them, 

ceflive 
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ceflive Heat, or its abfolute neceflity 
and great ufe to us § and all the reft 
of its Syfteme. . But we fhall find 
yet farther evidences of the great 
CREATOR’S wbrk in the following 
Chapter. 

CHAP. Hi 

bf the due Pofition and Dijlance of the 
Sun and its Planets, 

AS the infinite Power and Wis¬ 
dom of God appear in the 

appointment and make of the Sun, 
according to the preceding Chapter * 
fo in this l fhall demonftrate the fame 
from the due Pofition of the Sun 
among his Planets, and his due Di- 
ftance from each of them. 

N o w here we may take it for 
fcranted that the Sun is the Fountain 
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of the Light and Heat of all the Pla¬ 
nets, not only of the Earth, but of 
ihe other Planets too, that move ei¬ 
ther about the Sun, or the Earth, 
But whether the Sun be placed in the 
Center of it’s Syfteme, or the Earth 
be fo, is of no great confequence here 
to enquire; But I have all along 
fuppofed the former to be the moft 
probable Hypothelis, and it feems 
to be ft ill more fo from the cOnlide- 
fation we are now upon, concerning 
the community of its Light and Heat 
to all the Planets. For lince it is 
manifeft that what Light and Heat 
the Planets have, they receive from 
the Sun, it is far more likely that 
this- their Fountain of Light and 
Heat is placed in the common center 
of them, and that they move round 
about it, rather than it about them. 

B u i be it fo or not fo, it is how¬ 
ever very certain that all the Planets 
are placed at fuch a due and proper 
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Diftance from the Su ri, that they re¬ 
ceive the beneficial Rays thereof in a 
due manner and proportion. There 
is no great reafon to doubt of this a- 
mong the Planets that are at greater 
dr lefTer diftances from the Sun than 
we, becaufe we find fo noble and fo- 
lerrin an Apparatus anfwerable to their 
diftances from the Sun, which I in¬ 
tend to fpeak of hereafter. But as 
for our own terraqueous Globe we 
have fufficient fignals of the great care 
and counfel that have been ufed in' 
the due ip option and Difiance thereof 
from the Sun. For as to its P option 
to the Sun, I have heretofore {hewn, 
that by the Inclination of its Axis, 
and its Diurnal and Periodical Re¬ 
volutions, all parts have a due fihare 
of Light arid Heat. And as for its’ 
Difiance, it is filch* as not only pre¬ 
vents the danger of its interfering with 
the other Globes, as I have formerly 
©bferved, but alfo it is duly adjufted 
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to the Denfity of the Earth and Wa«? 
ters, and to the Make and Temper of 
pur Bodies, and pf all other things 
here below. Had we been much near¬ 
er the Sun, our World would have 
been burnt up apd wafted, the Wa¬ 
ters in the firft place would have all 
been turned into vapours, and dried 
up 3 Vegetation have foon ceafed, and 
all things would have foon been wa¬ 
fted, if not burnt and confumed. 
Or had we been not at fo very great a 
diftance, but only a little nearer the 
Sun, as fuppofe a few thoufands of 
miles, ftill the Heat would be as the 
fquare of the diftance (1)5 and con- 
fequently too great, if not for the 
Polar, yet for the .Equatorial parts.* 
And on the contrary, had we been 
fet at a greater diftance from the Sun, 
fo would the Sun’s Heat have been 
j - . ‘ • 1 - T i 

Newton. Trlncjp. p, 4 66, 
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abated in proportion to the fquare of 
that diftance. And in this cafe, if the 
diftance had been very great, we and 
all things njuft have been perpetually 
frozen up ; or if it had been not fq 
great, the world would have buffered 
Iby cold, the Polar at leaft, if the 
equatorial parts fihould efcape. 

A n d in this cafe, when our Globe 
fhould thus be parched up with ever- 
lafting Heat, or be everlaftingly fro¬ 
zen with exceflive Cold 5 inftead of 
an habitable, pleafant, and comfor¬ 
table World, it muft become a De- 
fart,' a place of irkfomnefs, mifery, 
and everlafting punifhment. But the 
great C^EATOti having fo wifely 
and indulgently ordered the diftance 
between the Earth and Sun, the Sun’s 
Light and Heat are incomparably ac¬ 
commodated to the ftate and temper 
of all things here below,and ourWorld 
is wrell fitted lor habitation, well 
provided with every thing that may 

ff 
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minifter to the fupport, the comfort 
and pleafure of its'Inhabitants. By 
thofe indulgent Rays all things are 
enlightened, and we and all the reft 
of the Animal Kingdom are enabled 
to difpatch our bufinefs, to feek and 
provide our Food, and to pals from 
place to place, as our occafions or 
pleafure lead us. By its cherifhing 
fjeams all things are warmed and 
comforted, Vapours in fome meafure 
made to rife for the forming of Clouds 
and Rain 5 Trees and Plants are en¬ 
abled thereby to put on their verdure 
arid gaiety, and to yield us the bene¬ 
fit and pleafure of their Grain and 
Fruit. f$y the prelence of this great 
fountain of Light and Heat, we and 
even Nature too is awake and exci¬ 
ted 5 and by its abfence grows torpid 
and dull: its abfence by Night dif- 
pofes us to reft and deep $ and even 
Vegetables too {hut up their Flow-- 
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crs then (2) and in a manner betake j 
themfelves to reft ■ and its abfencein 
Winter how doth it change the whole 
face of Nature, diveft Vegetables of 
their gay attire, force Animals to 
places of fhelter and fafeguard, and 
give an afpedfc of melancholy an4 
fiorrour to all things! 

Thus it is manifeft how wifely 
and indulgently the great C^EJTO^ 
bath provided for the good of our 
Planet, by fo critically adjufting its 
Pofition to, and it’s Diftance from 
the Sun, to the ftate and temper of 
it and all things thereon. And al¬ 
though the reft of the Planets encom- 
pafiiog the Sun are fome of them 
nearer to, fome of them farther from 
it, yet there js no great queftion to 
be made but the fame wife Contriver 
hath made as good a provifion for 

(2) See my Vhjfico-Tbeol*Bto. Note 14; 
. *' 1 ■■ ■’ -* * * • 

them 
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them as for us, either by conternpe- 
ring their Deiifity to their Diftance 
from the Sun, Or by fome other the 
wifeft and beft courfe 5 as we have 
very juft reafon to iufpe<5t from that 
grand and lolemn apparatus I fpake 
of, of Secondary Planets. Which 
leads me to confider the Provifions 

I made for the fupply of the Sun’s ab- 
fence^ and greater diftance. 

S/r'\ /Van //i\\ //vC\ /a\s />wN //a\ /.wvN/a\\ //a\ //A\ /AvS ”//»X /jti\ //r.\ //r\ /jtS/j*S /a\S t/r\ 

CHAP; 111. 

The Neceffity of Light, and the ^ProYtfton 
for it by the Atmofphere. 

I - Before i coffie to the other 
Planets, it will be convenient 

to confider how the Sun’s abfence is 
fupplied here upon the Earth, as alfo 
probably how it is fupplied in her 
concomitant the Moon. 

M An $ 



16z The Necejfity Book VIh 

And firft as to the Earth. Of fuch 
abfolute neceffity is Light (not to 
mention Heat) that our World could 
not well be in the leaf!: utterly with¬ 
out it, becaufe during utter, abfolute 
Darknefs (betides the great inconve- 
niencies it might bring to Vegetables* 
Minerals^ and every other fuch like 
part of the Creation, betides this ! 
lay) it would certainly put Animals 
under an utter incapacity of perfor* 
ming their mod neceffary bufinefs, 
and acting in that office which the 
divine Providence hath appointed 
them, although of greateft ufe to 
themfelves or the reft of the World. 
Men, for inftance, whofe bufinefs 
and occafions oftentimes neceffitate 
them to borrow a part of the Night 5 
and other Animals, whofe Safety or 
Temper, or Conftitution of Parts 
(as or their Eye, or tome other parts) 
confine them to their Dens, and pla¬ 
ces of retirement and reft by Day, 

and 
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and are therefore in courfe compelled 
to feek their food, and wander about 
on their moil neceflfary occasions of 
life by Night, all thefe, I fay, would 
at once be cut off from one of the 
grand benefits of life, from a£tincr 
that part they bear in the Creation, 
during fuch time as they fhould be 
put into abfolute Darknefst But to 
prevent this, the infinitely wife Contri¬ 
ver of the World hath made divers 
admirable provifions both in our 
own, and the other Planets too. 
One provifion which he hath made 
in our own Globe, and I may add 
that of the Moon alfo, is by encom- 
pafling both with an Atmofphere (1), 

-■ ---- ' ’ y—... ■ —.. r ■. '• 
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fi) Mr. Huygens in his Cofmotfeor, p. r r p, 
f concludes the Moon to have no Air or Atmo¬ 

fphere becaufe we fee its Limb fo clearly and 
accurately defined, and becaufe he thought 
•here are no Seas or Rivers in the Moon. But 
ho was miftaken both in his Conclufion and 
part of his Prdtaifes. For in the Solar Eclipfe 

M 2 which 
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which, among other grand ufes, mi¬ 
nisters very much to the propagation 
of Light, partly by reflecting the 
Rays of Light to our Eye, and partly 
refraCting them fo as to make them 
vilible and ufeful to us, when other- 
wife they would not appear. Hence 
that Whitenefs (2} and Brightness 
obferveable in the air by day 5 and 
hence the Twy-light, when the Sun 
is hidden under the Horizon. The 
like to which is obferveable in the 
Moon alfo, in that Secondary, rufty 
light which is feen in her Eclipfes* 
and before and after her Quarters. 

May 1. 1706. which in Switzerland was Total, 
they could manifeftly perceive the Moon’s At¬ 
mofphere, as may be feen in the Accounts gi¬ 
ven in Fbilof. Tranf.. No. 506. 

(z) See Fhyfeco+ThecL B«i. ch. 1. Note 12, 

CHAP*. 
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CHAP. IV. 
/ 

The great u/efulnefs of the Moon, awi 
mutual beneficial Returns which 

the Globes make to one another. 

HAVING (hewn the abfo- 
lute neceflity of Light, and 

the fupply thereof by the Atmo- 
fpheres 5 let us next fpeak of the 
principal provifion made for that, 
and for fupplying the Sun’s abfence, 
and that is by the Moon and Stars, 
which as Mofies faith (1) rule the N.ighty 
as the greater Light, the Sun, doth 
rule the Day. What influences thefe 
celeftial Bodies may have here below 
in the bodies of Men and other Ani- 

(i) Gen, 1, 16: 

M 3 mal s. 
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mals, or among Vegetables, Foflils, 
or in any of the grand works of Na¬ 
ture, is hard to determine, although 
vainly pretended unto by the judicial 
Aftrologers : but yet fome things 
there are whofe Periods and Crifes 
fo ftriffcly oblerve the Courfes of the 
Sun, eipecially of the Moon, that, 
on the other hand, it is hard to deny 
the influences of thefe Bodies here 
below. The Tides particularly have 
all along fo conftantly .obferved the 
Courfes of the Aioon, that in all 

* ' , > 

ages they have been fufpedfed to be 
can fed and governed by that Planet: 
and if the ftories of (Ptiny (i), Jrifto- 
tle, and others of the Ancients be 
true, it is by her influence that the 
bodies of Oyfters and other Shell— 
fifh are increafed and diminifhed j 
that the mafs of man's Blood is fo 

( ) PUn. Nat. Hilt. b. 2. c. 41, 98, 99,101, 
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alfo 5 that the Humours are refolved 
and attracted, that the Dead bodies 
of Beads are corrupted, that all 
Animals expire at the time of Ebb, 
particularly man 5 that the Sea pur- 
geth it felf of filth every Fulb moon, 
which gave occafion to the fable of 
the Sun’s having his Stable about 
Meffina and Milazgo 5 and divers o- 
ther fuch like conceits which thofe 
Authors name, too many and too 
improbable to deferve to be reckoned 
up in this place. 1 

But whatever influences the 
Moon may have upon things here 
below, whatever her concern may 
be in any tranfatftion of Nature, or 
any other office of the Creation, it 
is however very certain that her Light, 
Edipfes, Monthly Revolutions, and La¬ 
titude or Vagations towards our Poles, 
are of great ufe to us. 

By her Light, to which I may ad i 
that of the Stars, we and the reft of 

M 4 die 
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the Creatures are able to protract our 
day at pleafure, to go hither and 
thither as our occasions call, and tp 
difpatch many of our affairs by Night, 
or to betake ourfelves to Repofe and 
Reft, to which, according tp *Pliny 
(3), the Moon doth naturally in¬ 
cline us. 

A s to the Eclipfes, whether of the 
Sun or Moon, they have their excel¬ 
lent ufes too. The Aftronomer ap¬ 
plies them to confiderable fervices in 
nis way 5 and the Geographer makes- 
them no lefs ufeful in his 5 the 
Chronologer is enabled by them to 
amend his accounts qf time, even of 
the mod: ancient days, and fo down 
through all ages 5 and the Mariner 
too can majce them ferviceable to his 

( 5 ) Ferunt Lung footnineum ac molle Sidus, atqye 
noBurnurriy folvcre humortm, & traherey von at*- 
forre. Id manifefium ejje quod —.Somno fop it is 
tor for em co?)tra$um m c'Hfut reyocet. Plin. L. 2. c» 

JQI. 
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purpofe, to difcover his Longitude, 
to correft his Account at Sea, and 
thereby make himfelf more fecure and 
fafe in the untrodden paths of the 
Deep. 

So for the Monthly Revolutions of 
. the Moon, befides the ufes they have 
in the daily Variations of the Tides, 
and perhaps caufing fome fuch Re¬ 
volutions too in the Humours and 

: V * 

Bodies of Animals, and in the works 
of Nature, befides this I fay, they are 
manifestly of excellent ufe in the Di- 
vifions of Time, in meafuring out 
pur Months, as the Sun doth our 
Days and Years, according to that 
appointment of the Creator, Gen. 
1. 14. And God Jaid, let there he Lights 
in the Firmament of the Heaven, to di- 

, vide the Day from the Night $ and let 
them he for Signs, and for Seafons, and 

for Days and fears. 
And laftly as to the Lunar Lati¬ 

tude, or Progrelfes towards pur Poles, 
befides 

1 ■ . 
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befides the ufe hereof to the prevent¬ 
ing the too frequent Eclipfes of the 
Sun and Moon, thofe Vagations are 
of great ufe to the Polar parts of the 
World, in affording them a longer, 
as alio a ftronger and better light, 
than if the Rays fell more oblique : 
which muff needs be a very great 
comfort, and of wonderful fervice to 
the Inhabitants of thofe forlorn parts, 
in their long and tedious Nights of 
fotrje'days, yea fome months length: 
to Men, to enable them to dilpatch 
luch of their Affairs as are of perpe¬ 
tual and conftant neceffity 5 and to 
other Animals of the Air, Land, or 
Waters, to enable them with greater 
tale and pleafure to get their food, 
and pafs where their pleafure leads 
them. 

Thus the great C%E 
hath made the Moon to be of ad¬ 
mirable ufe to our Earth. And fo 
wifely hath he contrived his Works, 

that 

C 

t! 
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that they are mutually ferviceable to 
one another,fo that what gooc| fervices 
one doth,the other as readily returneth 
again. Thus as the Moon is a Moon 
to us, fo the Earth is with great rea- 
fan concluded by the Philosophers to 
be a Moon to the Moon 3 not indeed 
a Secondary Planet moving periodi¬ 
cally about her, but fuch a Planet, 
as reflects the Light of the Sun to 
her, and perhaps makes fuch like re¬ 
turns of Influx as I faid the Earth re¬ 
ceives from her. For it is not to be 
doubted, if the Earth reflects light, 
and gravitates to the Moon, as well 
as the Moon to the Earth (which is 
highly probable) but that there is a 
mutual intercourfe and return of 
their Influences, and good Offices, 

f And this is ftill more probable from 
the likenefs difcernable between the 
Earth and the Moon, which is a 
ftrong preemption that the Moon 
may have the fame occafions for the 

Earh 
! 
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Earth, as the Earth for her. For 
that fhe is an opake body, and that 
her furface is covered in fome meafure 
with Hills and Valleys, is manifefl 
beyond all doubt to our Eye (4) as 
I before faid : and that fhe hath an 
Atmofphere is what hath been not 
long fince (5) difcovered : and that 
there are l^rge Opean§ and Collecti¬ 
ons of Water is what I have before 

*L "V * 

made probable (6). And therefore 
agreeing thus in Conftitution and 
Make, their Oecafions for, and In¬ 
fluences upon each other are in all pro¬ 
bability mutual, and much the fame. 

And after this manner the infi¬ 
nitely wije Contriver of the Univerfe, 
feems to have tranfadted through¬ 
out that immenfe fpace, by making 
all the feveral Globes ufeful to one 

*» » * 

(4) See Book 9 Ch. 2. Note 1. 
(§) See before Ch. 3. Note ia 
(6)Book y.Chap^No^e 1.as alfothe Preface. 

5, no-* (§) ** 
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another. Thus all the Planets of our 
Solar Syfteme are of confiderable ufe 
to us, all of them reflect Light un¬ 
to us, and fome of them a Light fo 
bright and ftrong, as particularly Ve¬ 
nus and Jupiter, that they are a good 
fupply of the Moon’s abfence in the 
night as well as the Sun’s. Nay the 
very Secondaries (which I fhall fhew 
are of greateft ufe to their Primary 
Planets,) have their ufes too amongft 
us 5 not only as being evident de- 
monftrations of the great Works of 
God, but alfo in miniftering to the 
difcovery of the Longitude of the 
moll diftant Places upon the Earth. 
So for the Fixt Stars which I have be¬ 
fore {hewn to be probably fo many 
Suns miniftering to as many Syftemes 
of Planets5 it is certain they are of 
great ufe to us in fupplying the ab¬ 
sence of the Sim and Moon by night. 
And there is no great doubt to be 
made, but that the like Returns are 

made 
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made to them and their Syftemes by 
our Sun. So that here we have an 
admirable Oeconomy obferveable 
throughout all the vifible regions of 
the Univerfe, in the mutual Affiftan- 
ces and Returns which one Globe af¬ 
fords the other even at the greateft 
Diftance. 

/aCs/aN/ZaS /a/\/j&\/A'v/^i\\//m\/m\/aN* /a\\//fS //A/a\/vwsv //A //A//»A//A 

CHAP. V. 

, Of the Moons, or Secondary Planets in ge¬ 
neral, which are obferVed about jome 
of the Primary Planets. 

HAVING taken a view of the 
methods which are ufed for 

the accommodating the Earth with 
Light and Heat, let us call our Eye 
to the reft of our Solar Syfleme, and 
examine whether any tiling of the like 
kind be to be found there. And 

here 

/ 
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here we fliall find a no lefs admira¬ 
ble fcene of the great C EATO ^’s 
Care and Wifdom, than we discove¬ 
red in the Earth and Moon. In Man 
indeed, we can difcern a great fimi- 
litude with the Earth in its Opacity 
and Spots, 'but we have not yet been 
able to perceive any attendance ol 
Moons, as in the other fuperiouf 
Planets ; not fo much probably be- 
caufe there are none, but becaufe 
they are fmall, or they reflect a weak 
light, and are at a great diftance 
from us. And as for Venus and Mer¬ 
cury, there may be no occafion lor 
any Attendants, by reafon of their 
proximity to the Sun. But in the 
two higheft, or more diftant Planets, 
Jupiter and Saturn, we have a very 
noble and entertaining Icene of the 
CREATOR’s Glory. For where¬ 
as thofe two Planets are at a much 
greater diftance than any of the other 
Planets, from their Fountain of Light 

and 

t 
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and Heat, the Sun 5 and as confe- 
quently their Heat and Light are aba¬ 
ted in proportion to the fquare of 
their Diftances ; fo to make them 
amends they are furrounded with a 
more grand Retinue of Secondary Via-* 
nets, or Moons ; Jupiter ‘with four, 

1 Saturn with five, as ’tis imagined,- 
and probably more (1). 

(i) Mr. Huygens in his Cofmotheoros p. 99. 
gives this account of the difcovery of the Sa¬ 
tellites of Jupiter and Saturn, That it is well 
known the difcovery of the Cir&umjovtals is owing 
to Galileo %, that the brighteft, and outermoft Cir- 
cUmfaturnial he happened to fee with a izfoot Glafi 
in the year 1655*; that the reft are owing to CafTini, 
who fir ft Jaw them with a Glafs of Campanil 
grinding of $6feet,and afterwards with one of as ma¬ 
ny feet above 100. That the ^d and th Caffini 
fhewed him in 1672, and afterwards oftener. 
That Caffini acquainted him by Letter afterwards 
with his difcovery of the Fir ft and Second in 1684. . 
That thefe two laft are not eafity difserned\ and he 
cannot fay he ever faw them. That befide thefe 57 
he fujpttts there may be one or more lye concealed 
Of which fee chap. 7. following. 

* • Ak i 
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■ And an admirable remedy this 
is, not Only for the great diftance of 
thefe tWo Planets from the Sun, but 
alfo for the tardity of their periodick 
motion in their refpe&ive Orbits. 
For whereas Saturn fevolvef round 
the Sun but once in near thirty years, 
and Jupiter but once in near 12, it 
comes to pafs that the places near the 
two Poles of thofe Planets have a 
Night 6f- dear i 5 years in Saturn 
and 6 in Jupiter, fuppofing their Ax¬ 
es inclined to the Planes of their Or¬ 
bits, as it is in our own Globe. But 
fuppofing (as it is imagined) that 
their Axes are not fo much inclined, 
and that their Days and Nights, their 
Winters and Summers are nearly 
equal 5 in this refpeCt the cafe would? 

, be worfe than in the long Nights in 
the other cafe : but in both cafes the 
Polar parts of both thofe Planets 
would be difmal regions of datkriefsj 

fo long detained from the 
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kindly vifits of the Sun. But an ad¬ 
mirable remedy is found, and a glo¬ 
rious fcene of the great CREATOR’S 
Works appears therein, as will be 
manifeft by confidering particulars 
in each of thofe two Superiour 
Planets. 

CHAP. VI. 

Of Jupiters Moons, Days, awdSeafons; 

IN fpeaking concerning the fupe- 
rior Planets in particular^ I (hall 

begin with Jupiter. The Diftange 
of this Planet from the Sun, is recko¬ 
ned to be 343 millions of miles far¬ 
ther from the Sun than we are 3 and 
by that means the Sun’s Light and 
Heat are 27 times lefs there than 
with Its, and its apparent Diameter 

five t 



Chap. 6. Jupiter and Saturn. \f<y 
"""" ** ' " . "" ' 11 1 
five times lefs (1). And confidering 
how vaft a Globe Jupiter is, having 
its fuperficies 100 times, yea (accor¬ 
ding to Mr. Huygens s computations) 
400 times bigger than that of the 
Earth 5 in this cafe, what vaft trails 
of that Globe mu ft needs lye in pro¬ 
found darknefs and defolation, had 
no remedy been provided ! But there 
are divers provided. One is by the 
frequent Rotations of Jupiter round 
his own Axis ; which being perfor¬ 
med in lefs than 1 o hours, it comes 
to pals that what is wanting in the 
ftrength and degree of Light and 
Heat, is compenfated by the frequent 
Returns thereof. 

The other Remedy is by the In- 
creafe of the number of Moons about 

(1) Gregor ii dftron. L. 6. Prop. 5". Mr, Huygens 

makes the Light and Heat but times lefs, 
and the apparent Diameter y times. Cofmotb. 
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Jupiter, who is attended (as I faid) 
with four, as we, who are nearer the 
Sun, are with one. Concerning 
which, thefe four things are. remar¬ 
kable. i 

1. Their Bulk, which in all pro¬ 
bability is not in any ofthemlefs than 
our Earth, as the molt ingenious 
Mr. Huygens concludes (2) from their 
{bade upon Jupiter’s disk. By which 
means partly it is that 

2. They reflect fo llrong, brisk 
and vivid a light, as appears very il- 
luftrious and entertaining even to us 
at fo great a diftance from it: which 
cannot but be very pleafing and com¬ 
fortable to that Planet: belides the 
no lefs beneficial and friendly Influ¬ 
ences therewith conveyed at the fame 
time. 

(2) Cofmotheor, p. ior. 

i. 3. Their 
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3i Their due Distances from Ju¬ 
piter, and from one another; and 
their agreeable periodick Revolutions, 
which I have formerly obferved (3) 
to be in the moll exadt mathematical 
proportions. By the firft of thefe, 
thole Satellites elcape all difagreeable 
Concourfes and violent Oppofitions, 
and, in the moll kindly manner, 
fend their Influx to the Planet they 
wait upon : and by the latter, they 
are perpetually carrying about their 
Light and other benefits from place 
to place. For by the motion of the 
Innermoft round once inlefsthan two 
days 5 of the next in about 3 7 days 5 of 
theThird in fomewhat above a week 5 
and of the Outermoll in near 17 days:. 
by thefe means, I fay, it happens ve¬ 
ry feldom that any part of ‘Jupiter is at 
any time without the prefence and at- 

1' 1 

(l) Book 4. ch. 4. 

N 3 tendance 
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tendance of one or more of thofe Sa¬ 
tellites 5 but one is vifiting one part, 
whilft another is attending another, 
and another another part, and Jupi¬ 
ter himfelf making fpeedy Returns 
and Revolutions all the while. 

4. The laft thing remarkable is 
the Latitudes of Jupiter s Moons, or 
their progrefles to his Poles, which 
are in a due proportion to their Di¬ 
stances and Periods. The diligent 
and ingenious Cajjini hath determined 
{4) the greateft Latitude of the In- 
nermoft not to exceed a third part ofy«? 
fiier s Semidiameter 3 that of the next 
about a quarter of his Diameter 3 that 
of the Third about three quarters of 
his Diameter (but I have my felf oh- 
ierved it to be very nearly or alto¬ 
gether parallel with Jupiter’s Poles ) 

(4) CaJJiniS Les Hypoth. et Tab, des Sat. de 
Jupit, Sect. 4. among the Tra&s of the MeJJieuxs 
de l'Acad. Roy, dec Sciences, 

\ 
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and that of the Fourth or Outermofl, 
to go beyond the Poles of Jupiter a 
third part of his Semidiameter. By 
which means this Satellite efcapes the 
Eclipfes of Jupiter s fliadow lor the 
fpace of two years. 

A n 0 as the Latitudes of thefe Sa¬ 
tellites differ according to their Di- 
ftances and Periods 5 io another re¬ 
markable thing therein, is, that they 
fhift their Latitudes in longer or 
fhorter times, agreeable to their great¬ 
er or leffer Latitudes 3 fome making 
their progreffes towards Jupiter s Poles 
one way, whilft fome are wandering 
the other way, and fome flaying there 
a longer time, and fome a leffer and 
leffer time. By which quadruple va¬ 
riety of Latitudes, and perpetual 
changes of it, it comes to pafs, that 
thofe large trails towards the Polar 
parts of that vafl Planet, have their 
fhare in the light and kindly fervices 

- N 4 of 
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of the four Moons, and are feldom 
or never deprived of them. 

CHAP. VII. 
■- t 

Of Saturn’s Moons, Ring, Days, and 

Seafons. ' 

HAVING feen the admirable 
provilion made for the re¬ 

medying Jupiter’s great diftancefrom 
the Sun3 let us in the lafl: place take 
a view of Saturn, which is above 200 
millions of Englifh miles farther from 
the Sun than Jupiter, and near 700 
millions of miles farther than is our 
Earth. And here our Glafles, as 
imperfect as they are, have difcove- 
red fo furprizing an Apparatus, that 
muft needs ftrike every one that views 
it with wonder and amazement. 
4 > ;■ , v. 

For. 
V-* 
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F o a, in the firft place, inftead of 
four Satellites or Moons, as Jupiter 
hath, Saturn is fuppofed to have five, 
and probably more. Three of thefe 
I my felfhave feenwith Mr .Huygens’s 
12 6 foot Glafs 3 but for want of a 
Pole of fufficient height to mount the 
Glafs high enough, I am not fure I 
have feen any more. And befides 
thofeFive which others have feen,there 
is great reafon to conclude there is a 
Sixth lying between the two Outer* 
mod, there being a larger fpace be¬ 
tween them than is in proportion to 
what is found amongft the reft. And 
it is not improbable but that there 
are others alfq lying beyond the Fifth 
or Outermoft, but become invifibie 
at fo great a diftance from us, by 

i means of fome obfcurity, fuch as is 
obferveable in the Outermoft it felf, 
which is never to be feen by us, but 
in the weftern part of its Orbit, as 

j Jir ’ ' ' ' " 1 Mr, 
, ' 
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Mr. Huygens well oblerves ( i ). 
These Satellites we may reafo- 

nably conclude to be of a prodigious 
bulk for the reflecting of Light, and 
for their other miniftrations to Saturn, 
becaufe otherwife they could not be 
feen at fo great a diftance as the 
Earth , and particularly one of them 
(2) is of that magnitude, and its 

(1) The reafon why Saturn s fifth Satellite ap¬ 
pears not on the Eaftern, but Weftern part 
of its Orbit, Mr- Huy gem very fagacioufly 
(like himfelf) conje&ures to be, becaufe this 
Satellite,as the Moon doth to the Earth, always 
turns one and the lame Side to Saturny and 
becaufe this Satellite hath, he imagines, on¬ 
ly one part of its furface clear, and the 
greateft part obfcure, and not able to reflet 
fufficient light to us, therefore all the time 
that obfcure part is turned towards us 
f which is whilft the Satellite is in the Eaft¬ 
ern part of it’s Orbit) it difappears; but in 
the Weftern part it appears,becaufe the bright 
fide lies towards us. Cojmotheor. p. 118. 

(2) ft is the fourth Satellite, or Outermoft 
but one (called from its firft Difcoverer, the 
Eugeni an Satellite) that is fo vifible* 
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Light fo brisk and vivid, that it ap¬ 
pears very illuftrious through our 
longer Glafles, and may be difcerned 
with our {hotter. 

A s to the Diftances, the Periods, 
and Latitudes of thofe Satellites, they 
being confentaneous to what I hav,e 
already taken notice of in Jupiter, I 
lhall not infift upon them, butpaf to 
another proviiion made for the great 
diftance of that Planet 5 which is a 
thing Iq lingular to Saturn, fo unit- 
fual in all the reft of the Creation, 
and fo amazing, that it is an evident 
and noble demonftration of the great 
CdJE ATOtfJs Art and Care $ and 
that is Saturn’s Pjng. Concerning 
which, thefe things are obferveable. 

l. The prodigious Ji%e of it, its 
great breadth,and vaft compafs. This 
we may make a judgment of, by 
comparing it with Saturn himfelf. 
And fuppoitng the Diameter of Saturn 
to be as is before determined, 9^451 

Englifh 
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Englifli miles, the Diameter of his 
Ring will be 210265 fueh miles, 
and its breadth about 29200 (3.) 
an amazing Arch to an Eye placed 
in that Planet. 

2. The due and convenient Di¬ 
ftance of it from Saturn it felf 5 not 
clofely adhering to it, becaufe that 
would annoy a large portion of Sa¬ 
turn’s globe, by depriving it of the 
Sun’s rays, but environing it about 
the diftance of its breadth 3 by which 
means the Sun’s Light and Heat are 
permitted to enter between the Planet 
and its Ring, whilft other Rays are 
at the fame time reflected upon the 
Planet by the Ring. 

(5) Mr. Huygens in his Syfiema Saturn. p. 47. 
and Cofmotheor. p. 109, determines the Diame¬ 
ter of Saturn '$ Ring to the Diameter of Sa¬ 

turn, to be a<j 9 to 4 • and the Breadth of the 
Ring, and Diftance of the Ring from Saturn s 
body, to be nearly equal, and accordingly 
theft numbers are defined here. 

3. The 
< 
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3. The thicknefs of the Ring, 
which is hardly, if at all perceivable ' 
by us j which is as great a benefit, as 
its edgling {hade would be an annoy¬ 
ance, was the Ring thick. 

4. Its fmoothnefs and aptitude to 
reflect Light and Heat (4) is a won¬ 
derful convenience in it. Was it full 
of Mountains and Valleys, and I 
may add Waters too, as in our earth, 
and probably the Moon likewife, the 
Reflections would be too weak to 
render the %ing vifible unto us5 at fo 
great a diftance as we are 5 but per¬ 
ceiving its Light to be fo lively and 
ftrong, as to render both it felf and 
Saturn very illuftrious, it is a demon- 
ftration of the aptitude of its ftru- 
Cture, and fmoothnefs for the refle¬ 
ction of Light and Heat to the Pla¬ 
net it ferves. 

(4J See H‘<gen. Sj/ft, Saturn, p, 70. 
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5. As the Periodical Revoluti¬ 
ons of the Earth are an excellent and 
providential contrivance for thofe 
ufeful and neceflary mutations we 
have of the Seafons of the year, fo 

. no doubt but the fame benefits accrue 
to thofe Revolutions which Saturn 
hath about the Sun. It is vifible 
that as Saturn changes its place in its 
Orbit, fo its fRjng receives a variety of 
afpedts (5), not only with refpedt to 
us, but to the Sun. Thus in one 
part of the Orbit it appears with a 
(6) larger Ellipfis, fo as to exhibit 

(yj Every 14 or 15- years Saturn’s Ring hath 
the fame Face ; appearing at one time with 
large open Anfay at another time with no 
Ring at all. Which Appearances it obtaineth 
by gentle progreffes from the one to the other 
Face. As, if the Anfa are at the largeit* they 
gradually diminilh, until no Anfie, or Afer~ 

tures are to be feen in the Ring, and at laft no 
Ring at all alfo. 

(6j This Mr. Huygens {hews is when Saturn 
is zo « degrees in Gmmi and Sugifary^ This 
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a large fpace between it and Saturn; 
in another part, with a lefler, and fo 
with a lefler Ellipfis, and fometimes 
as only a (lender (traitline, and fome¬ 
times it is not vifible at all (7): al- 
(b fometimes one fide of the Ring is 
enlightened, and reflects light towards 

was the appearance it had in the beginning 
of 1708. Of which I have given a Reprefen- 
tation in Fig. 7, 

(7) Mr. Huygens fhews that for about fix 
months before and after Saturn s being in 20 J 
degrees of Virgo and Vifces> the Ring is not vi¬ 
able, but Saturn appears round. Syft. Saturn, p, 
59, 74, &c. And accordingly at this very time 
there is no appearance of the Ring, only a 
fmall narrow Lift or Belt crolfeth the middle 
of Saturn s Disk, of a colour fomewhat different 
from the reft of Saturn's Face,, and in the place 
where the Ring fhould be. This appearance 
of Saturn is reprefented in Fig. 8. which is the 
appearance he had through a very good 34 
foot Glafs, at the latter end of OEfob. and be¬ 
ginning of Nov. this prefent year 1714. But a 
little before this, viz,, on Sept. 26. I could 
through an 126 Glafs, difcern the narrow ends 
of the Ring on each hde Saturn. A reprefen- 
tation of which I have given in Fig. 9. 

one 
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one part of Saturn, fometimes the 
other enlightens another part 5 arid 
there is no doubt but that as our 
Earth hath its Seafons according to 
its pofiti on to the Sun in its periodi¬ 
cal motion in its Orbit 5 fo Saturh 
throughout his Period, hath his'Sea- 

' fons according unto his pofition to 
the Sun, and the various Reflections 
of the Ring upon the feveral pares of 
his Globe (8). 

These five things obferveable: 
in Saturn $ I^ing we have pretty good 
affu ranee of from our Views through 
good Glafles. But there is a 

Inclination of Book Vlf; 

(8) There is very great reafon to imagine 
this doth certainly happen in Saturn, becaufe 
as Mr. Huygens obferves, Saturn appears fome- 
times more fplendid than at other times. Ita 
femper (faith he) quo propihs verfus Cancri dr Ca¬ 
pricorns Jtgna atce[ferity eo majorewy aut certe fplen- 

didioreri, etiam abfqile telefccpio appariturum, quip- 
pe Annuli ellipji femper fe latibs pundente. Hugenl 
Syft. Saturn, p. 
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6. Thing I fihall add as only con¬ 
jectural, and that is, A fuppofition 
that the Axis of Saturn (p) is inclined 
(and that pretty much alfo) to the 
plane of its Ring, or the Plane of its 
Orbit at leaft 5 and that he hath a 
Diurnal Rotation in fome certain 
fhort fpace of time. For without 
thefe two conveniences, very large 
traits of Saturn would fuffer extream- 
ly for want of the Sun. For if Saturn 
hath no other motion but that round 
the Sun in its orb, one part muff be 
excluded from the Sun’s Vifits for 1 y 
years, whilft the other partakes all 
the while of them; and one Hemi- 
fphere will enjoy the benefit of the 
Ring, whilft the other is eclipfed by 
it: and in this cafe the Ring would 

(9 Mr. Huygens determines the Inclination 
of Saturn's Axis to the Plane of his Oibit to be 
31 gr. as that of the Earth is 25 \ degrees. Co/mo- 

theor, p. 108, 

o 
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be nearly as prejudicial to the eclip- 
fed part, as it is ufeful to the enlighte¬ 
ned. But fuppofing Saturn to move 
round in the fame, or a fhorter time 
than Jupiter, and in a path pretty 
much inclined to the Ring, all 
parts then of that vaft Planet will 
have their frequent returns of Day 
and Night, of Heat and Cold. And 
fince this is what is difcernable in 
the other Planets, and is no lefs ne- 
celfary lor the benefit and comfort 
of this, we may reafonably conclude 
the thing to be probable, although 
not difcernable at Saturn’s great di- 
ftance from us. 

CHAP. 
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CHAP. VIII. 
6 

\ 

The Conclufiori. 
( 

»• • • - "'i ’ . ; 1-4 TH U S I have taken a View of 
the provifion made for thofe 

two grand and univerfal Neceffaries, 
Light and Heat 5 things, in all proba~ 
bility, no lefs neceffary for the other 
Globes, than for our own 5 and 
things which not only Animals can~ 
not fubfift without, but what all 
things here below ftand in need of as 
well as they. When therefore we 
adually fee and feel thofe indulgent 
provifions,, thofe amazing a<5fs of 
the great CRE ATORj when 
we have views of their extent into 
Myriads of other the mo ft diftant 
Globes 3 when (to go no farther) we 
fee in our own Syfterhe of the Surf, 

(3 i iilcH 

1 
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fuch a prodigious mafs of Fire placed 
in the Center, to fcatter away the 
Darknefs, and to warm and cherifh 
us by Day,'and luch a noble Retinue 
of Moons and Stars attending and 
alfifting us by Night; when we fee 
this indulgence, this care of the CRE¬ 
ATOR extended to all the other 
Planets, and that, according to their 
feveral diftances, they have a pro¬ 
portionate provision of the greater 
number of Moons, and Saturn a 
ftupendous G(ing befides, to fupply 
the decreafe of Light and Heat 5 who 
can be otherwife than amazed at fuch 
Providential, fuch Ufeful, fuch well 
Contrived,fuch Stately Works of GOD! 
Who can view their Glories, and 
partake of their beneficial Influences, 
and at the fame time not adore the 
Wifdom, and praife the l\indne/s of their 
CONTRIVER and MAKER! 
But above all, fhould there be any 
found among Rational Beings fo 

ftupid, 
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ftupid, fo vile, fo infatuated with 
their Vices, as to deny thefe Works to 
GOD, and afcribe them to a Nece- 
ffity of Nature, or indeed a meet No¬ 
thing, namely Chance! But fuch there 
are to be met with among our felves, 
and fome fuch the Prophet tells us 
of, IJai y. 11, 12. men that had ft) 
debauched themfelves with drink, 
and enervated their minds by plea- 
fures, that they regarded not the work^of 
the L0% T>, neither conjidered the ope¬ 
ration of his hands. Such perfons having 
led their lives in fuch a manner, as 
to wifh there was no G O D to call 
them to account, would then per- 
fwade themfelves there is none ; and 
therefore ftupidly afcribe thofe ma- 
nifeft demonffcrations of the infinite 

* [Tower and Wifdom of GOD, to a 
tneer Nothing, rather than to their 
great Author. But may we not, 
with as good reafon, imagine a light- 
gd Candle, a well made Culinary 

9 i Fire, 

' 
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Fire, a flaming Beacon, or Light- 
houfe, to be the work of Chance and 
not of Man, as thofe Glories of the 
Heavens not to be the Works ojf 
G 0 T l For it is very certain that as 
much Wifdom, Art, and Power, 
worthy of God, is fhewn in the 
Lights of the Heavens 5 as there is 
in thofe upon Earth, which no man 
can doubt were contrived and made 

', tv . • * £ 

by man. And if from thefe mean con¬ 
trivances and works of Man we con¬ 
clude them to be the Works of Man 5 
why not the grand,the amazingWorks 
of the Heavens, furpafling all the 
Wit and Power of Man, why not 
thefe, I fay, the Works of fome 
Being as much fuperior to Man ?, 
According to the argument of 
Chryfippus which fhall conclude. 
this Book. If there he any Being 

that can ejfcht thofe things, which 
■'Man, although endowed with feafon, 

is not able to effect 3 • that <Be» 
» 
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ing is certainly greater, and Stronger, and 
mfer than Man„ Put Man is hot ahl• 
to make the Heavens 3 therefore the Pee 
ing that did make them, excells Man in 
Arty Counfel, (Prudence, and Power. 

O 4 BOOK 

! 
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Practical Inferences 

From the foregoing 
V v ». • - 

SURVEY. 
, N the foregoing /even 

Books having taken a, 
View of what prefents 
it feli to us in thztleci- 
Vens, and ieen aScene of 
the greateft grandeur, 

a Work welf contrived, admira- 
bly 
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bly adapted, and every way full of 
Magnificence 5 all that now remains 
is, to endeavour to make thefe Views 
and Confiderations uleful to our 

A 

felves. Which I (hall do in the fol? 
lowing Chapters. 

CHAP. I. 

The Exifience of GO 2), colle&ed by the 
Heathens from the Works of the 
Heavens. 

TH E firft and mod ready and 
natural Dedu&ion we can 

make from fuch a glorious Scene of 
Workmanfhip, as is before reprefen- 
ted, is to confider, Who the Great 
Worktnan was $ 

That the Author of all this glo- 
sjous Scene of things was GO D, is 
fuch a Conclufion, that even the mod 
*• *• i v. » 'W ■ r * <- •> 

jgn9? 
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ignorant and barbarous part of man¬ 
kind have been able to make, from 
the manifeft fignals vifible therein 3 
Signals fo plain and conclufive, that 
Tullys Stoic h (1) cites it as Ariftotle’s 
opinion, 'That if there were fuch a fort 
of people, that had always lived under the 
Earth, in good and fplendid 'Habitations, 
adorned with Imagery, and pictures, and 
furnifhed with all things that thofe accoun~ 
ted happy abound with: and fuppojtng 
that thefe people had never at any time 
gone out upon the earth, but only by re¬ 
port had heard there was fuch a thing as 
a Deity, and a Tower of the Gods 3 and 
that at a certain time afterwards, the 
earth ftould open, and this people get out 
from their hidden manfions into the places 
we inhabit: when on the fudden they 
ftould fee the Earth, the Seas, and the 
Heavens, perceive the magnitude of the 

(0 De Nat. Deor. L. 2. c. 37. 

Clouds, 
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Clouds, and the force of the Winds, behold 
the Sun, its grandeur and beauty 5 
and know its power in making the Day, 
by diffusing his light throughout the whole 
HeaVens 3 and when the “Might had oVer- 
fpread the earth with darknefs, they jkould 
difcern the whole Heavens befpread and 
adorned with Stars, and fee the Variety 
of the Moons Dhafes in her Increafe and 
Decreafe, together with the <3ftjings and 
Settings, and the jlated and immutable 
Courfes of all thefe throughout all eterni¬ 
ty 3 this people, when they fhould fee all 
thefe things, would infallibly imagine that 
there are Gods, and that thefe grand 
Works were the Works of the Gods. Thus 
have we the opinion and conclulions 
of two eminent Heathens together, 
Arijlotle and Dully s Stoick. 

j A n d if the HeaVens fo plainly de¬ 
clare the Glory of God 3 and the Firma¬ 

ment Jheweth his handy-work (l) 5 if 
I ' J 

_ 

(i) Vfal 19. I, &cr 

thofe 
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thofe Characters, thofe Imprefifes of 
the Divine Hand are fo legible, thac 
their line is gone out through all the earth $ 
and their words to the end of the World, 
fo that there is no Language, Tongue, 
or Speech where their Voice is not heard j 
nay if thefe things are fuch, that even 
a fubterraneous People would, at firft 
fight, conclude them to be G O D’s 
Worf-, how daring and impudent, 
how unworthy of a rational Being 
is it, to deny thefe works to G CD, 
and afcribe them to any thing, yea 
a meer Nothing, as Chance is, rather 
than GOD ? Tally’s Stoic f laft 
mentioned denieth him to be a Man, 
who fhould do this. His words (3) 
are, Who would fay he is a man, who 
when he fhould behold the Motions of the 
HeaVens to be jo certain, and the Orders 
of the Stars fo ejiablijhed, and all things 

(3) Cicero ibid. cap. 3'8. 
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jo well connected and adapted together, 
and deny that Reafon was here, and fay 
thefe things were made hy Chance, which 
are managed with Juch profound ccunfel, 
that with all our wit we are not able to 
fathom them ? What! faith he, when we 
fee a thing moved by fome certain device, 
as a Sphere, the Hours and many things 
hefides 5 we make no doubt but that thefe 
are the works of Reafon. And fo when we 
fee the noble train of the Heavens moved 
and wheeled about with an admirable pace, 
and in the moft conflant manner making 
thofe anniVerfary changes fo necejfary to 
the good and preferVation of all things 3 
do we doubt whether thefe things are done 
by Reafon, yea, by fome more excellent 
and divine Reafon ? For, faith he, fel¬ 
ting afide the Jubtilties of Difputation, we 
may actually behold with our eyes, in 
fame meafure, the beauty of thofe things 
which we affert are ordered by the 
DIVINE PROVIDENCE. 
And then he enters into a long detail 

Of 
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of Particulars of this kind, too ma¬ 
ny to be named here. 

J 1 \ 's y ? 

Thus Cicero, throughout whofe 
Works fo many paflfages of this na¬ 
ture occur, that it would be endlefs to 
cite them : and therefore one that 
Chews what his opinion was of the 
fehle of Mankind in the matter Chall 
dofe what he faith, and that is in his 
book de Legibus (4), where he faith, 
Among all the tribes of Animals, none but 
Man hath any Jenfe of a God j and among 
mankind, there is no Nation fo fay age 
and barbarous, which although ignorant, 
of what God it ought to hdVe, yet well 
knows it ought to have one. 

And after the fame manner Se~ 
heca (j), whoinftanCeth in two things, 
to fhew the deference we are apt to 
give to the general prefuiiiptioil and 
confent of mankind. One is in the 

(4) L.i.c. 8. 
(yjEpift. 117, 
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Immortality of the Soul: the other is in 
the Exijlence of a Deity ; which, faith 
he, among other arguments we collect 

from the innate opinion which all men have 

of the Gods : for there is no Nation. in 
the world fo Void of Law and Morality, 

as not to believe but there are fome Gods. 

Nay fo pofitive he is in this matter, 
that in another place he exprefly faith. 
They lye that fay, they belieVe there is no 

God, For although by Day they may affirm 

jo to thee, yet by Night they are to 

themfelves confcious of the contrary. 
Much more could I cite out of this 
famous Heathen, but one palfage 
relating to the Heavens fhall fuffice, 
and that is in his Difcourfe fhewing 
Why evils befal good men, feeing there is 
a divine DroVidence (6). He takes it 

, for granted in this difcourfe, that 
there is fuch a thing as a D I V i N E 

(&) bonis 'viris, &C. 6. x. 

P O %Tz 
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FoWER and PR O V I- 
D E N C E governing the World; arid 
he faith, it was needlefs for him to fhew 
that fo great a Wotf Qas the World] 
could not Jland without fome {Ruder j that 
fo regular Motions of the Stars could not 
be the effeBs of a fortuitous Force, and 
that the impulfes of Chance mufl be often¬ 
times difturbed and juftle : that this un- 
dijlurbed Velocity which bears the weight 
of fo many things in the Earth and Seas, 
fo great a number of heavenly Lightsy 
both Very illuftriousy and alfo finning by 
a manifeft difpofaf muft needs proceed 
by the direction of jorne eternal Law : that 
this can never be the order of ftragling 
Matter ; neither is it pofjible for things 
fortuitoufly and rafhly combined, to depend 
upon, and manifeft fo much art. Divers 
of which matters he proceeds to in- 
ftance in. ' 

Thus Cicero and Seneca : to whofe 
evidences I might have added many 
9thers, particularly a great deal out 

of 
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of Plato fthe diYme Plato, the Homer 
ofPbilo/ofhers, as he is called by the 
Ancients). But it would be needlefs 
as well as tedious, fince thefe two 
former have given us the fenfe of 
Mankind, as well as their own opi¬ 
nion in the matter. 

CHAP. II. 

G 0 D’s PerfeSlions demonfirated by his 
WO P,I^S. 

AS G O D’s Works have been 
fhewn to be manifeft Demon- 

ftrations of his Exigence 5 fo they are 
no lefs of his PerfeSlions, particularly 
of his infinite Power, Wijdom and 
Goodnejs; inafmuch as every Work¬ 
man is known by his Work. A 
Palace that fhould have nothing de¬ 
fective in Situation, Beauty, or Con- 

P venience 
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venience, would argue the Architect 
to have been a man of fagacity, and 
skilful in Geometry, Arithmetick, 
Opticks, and all other Mathematical 
Sciences ferving to make a man a 
compleat Architect, yea to have fome 
Judgment in Phyfick, and Natural 
Philofophy too. And fo this glori¬ 
ous Scene of G Q T> s Works, the Hea¬ 
vens, plainly demonftrate the Work¬ 
man’s infinite Wifdom to contrive, his 
Omnipotency to make, and his infinite 
Goodnefsy in being fo indulgent to all 
the Creatures, as to contrive and or¬ 
der all his Works for their good. For 
what lefs than Infinite could efFedh all 
thofe grand things, which I have in 
this Difcourfe fhewn to be manifeft 
in the Heavens ? What JrchiteB could 
build fuch vaft Malfes, and fuch an 
innumerable company of them too, 
as I have {hewn the Heavens do 
contain ? What Mathematician could 
io exadily adjuft their Diflan ces ? 

What 
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What Mechanic^ fo nicely adapt their 
Motions, fo well contrive their Fi¬ 
gures, as in the very bell manner may 
ferve to their own confervation and 
benefit, and the convenience of the 
other Globes alfo ? What Ndturalift% 
What f)hilofopher could impregnate 
every Globe with a thing of that ab- 
folute neceffity to its confervation, a§ 
that of Gravity is ? What Optician, 
what Cbymift could ever have hit up¬ 
on fuch a noble Apparatus for Light 
and Heat, as the Sun, the Moon^ 
and the Stars are ? could amafs to¬ 
gether fuch a pile of Fire as the Sun 
is ? could appoint fuch Lights as the 
Moon and other Secondaries are ? 
None certainly could do thefe things 
but GOD. 

|\ ' . • 4 •»' 

P Z CHAP. 
I i . , 
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I 

' 
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CHAP. III. 

Of G 0 D's Relation to ns, and the du¬ 
ties refulting from tbence. 

IT appearing from the laft Chap¬ 
ter how great a Being the CRf> 

A TOR is, it is time ro confider 
what Relation he ftands in to us, and 
what is due from us to him. His 
Relation to us is that of CRE AT OR j 
and as fuch, of ConferVator, foVereign 
L 0 %T> and (Ruler, one that hath 
an abfolute power over us, and all 
things belonging to us, that can fub- 
je£t us to what Laws he fees fit, and 
that can reward or punifh us as we 
deferve. And in this cafe, the leaft 
we can do, is to revere and fear him 
at all times, to u>orfhip and ferve him 
with all ©ur power, to comply with 

his 
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his holy Will fincerely and heartily, 
and to obey him in all things he hath 
either forbidden or enjoyned. And 
confidering alfo how great Indulgence 
and LoVe the CREATOR hath 
fhewed in his works throughout the 
Univerfe, it naturally follows that 
we ought to be truly Thankful to 
him for his Mercy and Kindnefs, 
and to LoVe him for his Love and 
Goodnefs. 

These kind of Conclufions are 
fo natural, that the very Heathens 
have in fome meafure made them. 
Thus Cicero’s Stoick_ before cited, (1) 
Quid Vero ? hominum (Ratio non, See. 
What f doth not Mans (Reafon penetrate 
as far as even the very Heavens ? For 
we alone of all Animals have known the 

' Settings and Ceurfes of the Stars: 
by mankind it is that the Flay, the Month, 

(1) De Nat. Deor. L» 2. c. 6f, 
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and Tear is determined; that the Edipfes 
of the Sun and Moon are known, and 
foretold to all futurity, of which Lumina¬ 
ry they are, how great they will he, 
when they are to happen. Which thing 

, the mind contemplating, if receive* from 
hence (2) the flow ledge of the Gods: 
from whence arifes Diety $ to which is 
joined JuJlice, and the other Virtues, from 
which Jprings that hleffed Life which is 
equal unto, and like that of the Gods 
themfelves, and in no refpeEi yielding to 
thofe celejiials, except in immortality, 
which is not neceffary to happy living. 
And in his Book de Legihus (5) Cicero 
brings in his Collocutor faying, Sit 
igitur hoc a principle perfuafum, &c. 
i. e. Let this he what every member of the 
Commonwealth is fully convinced of from 
the beginning, That the Gods are Lords 

* 

O) Some read it inftead of Accipit ad cogniti- 
mm Dearum ■ Accipit ak his cognitiowem Diorum. ’ 

(l) Lib. 2. c. 7. 

and 
V* • *• t 
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and GoVernours of all things5 that whatfo- 
eVer things are done, they are managed 
by their influence, rule and divinity j 
that they merit a great deal of mankind 5 
and obferVe what every one is, what he 
doth, what he admits into his mind, with 
what mind, what Piety he cultivates 
<%elig ion 3 and that they take an account 
both of the Righteous and Wicked. For, 
faith he, Minds that are indued with 
thefe Principles, will fcarce ever depart 
from that opinion that is ufeful and true. 
And a little after (4) one of the Laws 
arifing from hence he faith is, Let men 
approach the Gods with purity, let them 
prachfe Piety : for he that doth otherwise 
God himfelf will be the avenger of. This 
purity and fincerity is fo necelfary a 
concomitant of Religion and divine 
Worfhip according to Cicero, that he 
makes it in another place to be that 
which diftinguifhes Religion from , 

(4) Cap. 8. 
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Superftition (5). Cultus autem Deorum 
eft optimus, &c. Dut that religion, that 
worfhip of the Gods is the heft, the pureft, 
the holiefi, and fulleft of Fiety, that we 
always revere and worfkip them with a 
pure upright and undefiled mind and 
Voice. For, faith he, not only the 
Fhilofophers, hut our Forefathers have 
diftinguifbed Superftition from Religion 3 
which he affigns the difference of, and 
then tells us, That the one hath the name 
of a Vice, the other of Fraife. 

T h u s as the Heathens have by 
the Light of Nature deduced the 
E.xiftence and Attributes of God from 
his Works, and particularly thofe of 
the Heavens 3 fo have they at the 
fame time colledted what the princi¬ 
pal Duties are which Men owe to 
God ; fo reafonable, fo natural, fo 
manifeft they are to all mankind. 

(5) De Nat* Deor. L. 2. c. 28. 

CHAP, 
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C H A p. rv. 

La<ftantius his Argument again ft the 
Heathen Gods, 

* TH E next Inference fhall be one 
made by the eloquent LaElan- 

tius (1), Argumentum illud quo colligunt 
univerfa Cceleftia Deos effe, See. i. e. 
That argument whereby they conclude the 
Heavenly bodies to be Gods, pro^eth the 
contrary : For if therefore they thin f them 
to be Gods, becaufe they have fuch certain 
and well contrived rational Courfes, they 
err. For from hence it appears that they 
are not Gods, becaufe they are not able to 
wander out of thofe paths that are pre- 
feribed them : whereas if they were Gods, 

(1) Inftitut. L. z.c. j. 
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they would go here, and there, and every 
where without any compulfion, like as 
animals upon the earth do, whofe wills be¬ 
ing free, they wander hither and thither 
as they lift, and go whitherfoeVer their 
minds carry them. 

Thus Laclantius with great reafon 
refutes the Divinity of the Heavenly 
iBodies $ which on the contrary are fo 
far from being Gods, and Objects of 
divine honour and worfhip, that fome 
of them have been taken to be places 
of Torment. Thus Comets particu¬ 
larly, which muft needs have a very 
unequal and uncomfortable temper of 
Heat and Cold3by reafon of their pro- 
digioufly near Approaches to the Sun, 
and as great Recedes from it. Thus, 
according to the before commended 
Sir Jfaac Newtons (2) computation, 
the Comet in 1680 in its Perihelion 

n, ■■■ ■ ————■——————— ... 

(2) principia p0 466, 

was 
* 
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was above 166 times nearer the Sun 
than the Earth is $ and confequently 
itsHeat was then z8ooo times greater 
than that of Summer: fo that a Ball 
of Iron as big as the Earth, heated by 
it, would hardly become cool in 
5 0000 years. Such a place therefore 
if defigned for Habitation, may be 
imagined to be deftined rather for a f>lace of Torment, than any other 
iving. 

But above all, the Sun it felf, 
the great Object of Heathen Worfhip, 
is by feme of our own learned Coun- 
trey-men fuppofed to be probably the 
olace of Hell. Of which Mr. Swinden 
lath written a Treatife called, Jn 
Enquiry in the Nature and (place of 
Hell 
Vi 

CHAP. 
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CHAP. V. 

This Survey of the HeaVens teaches us 
not to overvalue the World, with tf%e- 
fleSlions of the Heathen Writers there¬ 
upon. 

FROM the confideration of the 
prodigious Magnitude andMul- 

titude of theHeavenly bodies, and the 
far more noble Furniture and Retinue 
which fome of them have more than 
we, we may learn not to overvalue 
this World, not to fet our hearts too 
much upon it, or upon any of its 
Riches, Honours or Pleafures. For 
what is all our Globe but a Point, a 
Trifle to the Univerfe ! a Ball not 
fo much as vifible among the greateft 
part of the Heavens, namely the 
Fixt Stars. And if Magnitude or 

Reti" 
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Retinue may dignify a Planet, Saturn 
and Jupiter may claim the preference: 
or if Proximity to the raoft magnifi¬ 
cent Globe of all the Syfteme, to 
the Fountain of Light and Heat, to 
the Center, can honour and aggran¬ 
dize a Planet, then Mercury and Ve¬ 
nus can claim that dignity. If there¬ 
fore our World be one of the inferi- 
our parts of our Syfteme, why fhould 
we inordinately feek, and defire it ? 
But above all, why fhould we un- 
juftly gralp at it, and be guilty of 
Theft or Rapine, Lying or Cheating, 
or any Injuftice or Sin for it ? Why 
fhould we facrifice our Innocence for 
it, or part even only with a Good 
Name for it, which Solomon laith (i) 
is rather to he chofen than great Riches ? 

| Why fhould we do this, if we were 
fure of gaining the whole terraqueous 

i * 1 

Globe 2 

(i) Frov, 22, i. 
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Globe, much lefs do it for a fmall 
pittance of it, as the beft Empire in 
the world is ? For as our blelfed Sa¬ 
viour argues, Matt. id. zd. What is d 
man profited, if he (ball gain the whole 
World, and lofe his own Soul ? or what 
jhall a Man ghe in exchange for his Soul f 

But palling over the arguments 
which Chriflianity fuggefts, let us fee 
how fome of the HeathenWriters def- 
cant upon thisfubjeCt. Tlinyfi) is very 
pathetical in his Reflections, when he 
had flhewn what little portions of the 
earth were left for us, and what large 
traCis were rendred (as he thought) 
ufelefs, the frigid Zones being frozen 
up with exceflive Cold,the torridZone 
being burnt up(asthe opinion then was) 
with asexceffiveHeat, and other parts 
drowned by the Sea, Lakes and Ri¬ 
vers, and others covered with large 
Woods, Deferts, or barren Moun¬ 
tains : he then exclaims thus, Ha tot 

(2; Nat, Hifl L 2. c. 68, 
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portiones terra, &c. i. e. The fe little par¬ 
cels of land, which are left for our ha- 
bitation, yea as many baVe taught, this 
(point of the world (for no other is the 
Earth in refpeSl of the UniVerfe) this is 
the Matter, this the Seat of our Glory : 
here it is we bear our Honours, 
here we exercife our Authority, here 
we covet (Riches-, here mankind makes a 
buflle 3 here we begin our civil imrs, and 
[often the earth with mutual Slaughters. 
And then having fhewn how by fraud 
and violence men ffcrive to enlarge 
their eftates, faith he, What a little 
part of thofe lands doth he enjoy ? and 
when he hath augmented them eVen to the 
meafure of hit Avarice, what a poor pit¬ 
tance is it that his dead body at lajl p°jfef- 
feth? Thus Pliny, And after the lame 
manner Seneca refledls upon the mat¬ 
ter (3), when he fhews how Veitua 
tends to make a man compleatly hap¬ 
py 3 among other things, by prepa- 

(%) Nat* L. i. Praef. 
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ring him for the fociety of God, by 
enabling the Mind to foar above the 
things here below, and to make him 
laugh at the coftly Pavements of the 
Rich, yea the whole Earth with all 
its wealth, Nec enim poteft, faith 
he, ante contemnere porticus, &c. i. e. 
A man can never be able to flight the Jlate- 
ly 'Piazzas, the noble -fioofs Jhining with 
Ivory, the curioufly clipped Woods, and 
the pleafant Rivulets conveyed to the 
houfes, until he hath furVeyed the whole 
world, and fpying from above our little 
globe of Earth, covered in a great mea- 
fure by the Sea, and Where it is not, is 
far and near fqualid, and either parched 
with heat, or frozen with cold, he faith to 
himfelf, Is this that Point which by fire 
and fword is divided among fo many nati¬ 
ons ? 0 how ridiculous are the bounds of 
mortals ? The liter bounds the Dacians, 
the Strymon the Thracians, Euphrates 
the Parthians, the Danube parteth the 
Sarmatians and Romans, the Rhene 



Chap, j. Seneca’* PgfeEliori, 22 j 

gives bounds to Germany 3 the Pyrenees 
to France and Spain 3 and between 
Egypt: and Ethiopia lie the Vafl unculti¬ 
vated fandy Defarts. If any could give 
human Under/landing to Ants, would not 
they too divide their Mole-hill into divert 
Provinces f And when thou liftejl Up thy 
felf in thy truly great Province, and jhalt 
fee the armed hofts paffing here, and 
lying there, as if fome great matter 
was to be a£ted, confider that this is 
no more than the running of Ants iri 
a Molehill. For what difference between 
them and us, but only the medfure of a lit- 

: tie body ? That is but a point in which 
thou failejl, in which thou wagefi war, in 
which thou difpofefl of Kingdoms. <But 
above,there are Vafl fpaces, to whofe poffef- 
jion the Mind is admitted, provided it brings 
but little of the Dody along with it, that 
it is purged of every vile thing, and that 
it is ninible and free, dnd content ivith fmall 
kidtters. Arid fo he goes on tofhew 
that when the Mind is once arrived 
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to thofe celeftial regions, how it is 
come to its proper habitation 3 is de¬ 
livered from its bonds5 hath this ar¬ 
gument of its divinity, that divine 
things delight and pleafe it, and is 
converfantwith them as its own 3 that 
it can fecurely behold the Rifings and 
Settings and various courfes of the 
Stars 5 that it curioufly pries into all 
thofe matters, as nearly appertaining 
to it felf: that then it contemns the 
narrow bounds of its former habita¬ 
tion, it being but a trifling fpace, of 
a few days journey, from the utmoft 
limits of Spain to the very Indies 3 
whereas the celeftial regions afford a 
path for the wandering of the fwifteft 
Star for 30 years, without any refi¬ 
nance 3 in which regions he tells us 
the Mind arrives to the knowledge 
of thofe things at Lift, which it had 
before long enquired after, and there 
begins to know GOD. Thus Seneca 3 
which (hall fuffice for this third In¬ 
ference. C HAP- 

<4 



ny Chap. <5, We jbould a/pire 

<//A\ Z/vN /A\S /M\ />vN / A\S //AN /vN 

C HAP. YI. 
**■ ' J ■ » * M 4 <- N * . * , 

"That we jlxmld afpire after the Heavenly 

State. , . 

•f *> * ; 5 • / - . « v v Ifhall deduce only one thing more 
from my preceding View of 

the Heavens, and that is to afpire 
after the Heavenly State, to feef the 
things that are above. We are naturally 
pleafed with new things,we take great 
pains, undergo dangerous Voyages* 
to view other Countries : with great 
delight we hear of new difcoveries in 
the Heavens, and view thofe glorious 
Bodies with great pleafure through 
Our Glaffes, With what pleafure 
then, (hall departed happy Souls fur- 
vey the mod dihant regions of the 
"Univerfe, and view all thofe glori- 
oils Globes thereof, and their noble 

Q * 
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Appendages with a nearer View. On¬ 
ly let us take efpecial care to Jet our 
affections on things above 5 to be fpiritu- 
ally, not carnally minded 3 and To to 
run the race which Chrijl hath fet before 
us, that we may arrive to that Tlace 
which he hath prepared for his faithful 
fervants, that he may receive us unto 
himfelf that where he is, we may be alfo; 
in whofe prejence is fulnejs of joy, and at 
whofe right hand are pleafares for ever¬ 
more. 

/ 
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CORRIGENDA. PAG.31.L.4. after Afionifiment put a Period. 
p. 32.1. 19. read fo We cannot but own the 

great CREATOR in them • and we are worfe 
than men if we do not give hitn his dueVraifss. pc 
46.1.12. initead of nearefi the Earth read ap¬ 
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